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COFFER DAM, MAIN SHAFT, AND EH TRANCE TO HEADINGS, HELL GATE, EAST RIVER. 



THE TUNNELING AND BLASTING OPERATIONS AT HELL 
GATE, EAST EIVER NEW YORK. 



We give this week some engravings illustrating the opera 
tions now in progress lor the removal of the ob- 
structions at Hallett's Point, East River. Having 
often referred to this great work, our present no- 
tice will be rather historical and general than tech- 
nical. 

HISTORY OF THE WORK. 

The following sketch of the origin and progress 
of the work is from the New York Times: 

" Complete surveys of New York harbor have 
been made at different periods, as is well known, 
with the object of removing the obstructions to 
navigation, by Admirals Porter and Davis, Commo- 
dore Craven, and the present able and successful 
topographical engineer, General John Newton, of 
the United States army. In September, 1870, ex- 
perimental blasts were made by General Newton, 
which proved to him beyond a doubt that the work 
he had undertaken, though a task of immense 
magnitude, could be accomplished, and at a com- 
paratively trifling cost to the Government. Last 
May, General Newton commenced work with the 
steam drills on the dangerous rocks, in mid stream 
between Governor's Island and the Battery, known 
as Diamond Reef. After laboring assiduously for 
over five weeks, and making repeated blasts, be- 



tween 700 and 800 yards square of the reef were blown 
away. Surveys were made of three blasts, which disclosed 
at the bottom of the river a mass of crushed rock, innumer- 
able detached boulders, and huge hillocks of sand, lying 




SECTION VIEW OF A TRANSVERSE AVENUE, HELL GATE. 



around, and over which was once Diamond Reef. A contract 
was soon made to have the debris removed, a work which has 
almost been finished, and which has demonstrated the fact 
that no additional blasts will be required, and that the dread- 
ed Diamond Reef is no more. Soon after the work 
of the drills upon Diamond Reef was concluded, 
the drill scows were securely moored over Coenties 
Reef, and immediately commenced operations. The 
number of cubic yards of rock to be removed at 
Coenties Reef is roughly estimated at over 3,000, 
and much of this has already been blasted out by 
General Newton's indefatigable workmen. Be- 
sides at Coenties Reef, General Newton's drills are 
now at work on the Shell Drake, Way's Reef, Hog's 
Back, Pot Rock, at the Hell Gale, or Horll Gatt as 
the old Dutch navigators termed it, and at Willett's 
Point. The operations at the Hell Gate are the 
most extensive, the most important, and decidedly 
the most interesting. The Hell Gate, as every New 
Yorker knows, is a narrow, rocky passage in the 
East River, and in the old Knickerbocker times its 
raging current was the terror of the Dutch skip- 
pers and their heavy and unwieldy craft. Of late 
years, many improvements have been effected by 
blasting away the surface rock, and the most sa- 
lient points of the jagged ridges; but only since 
August, 1869, has the United States Government 
commenced to deal with the dangers of Hell Gate 
in a measure corresponding with their importance. 
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The operations undertaken by General Newton at Hal- 
lett's Point, for the Hell Gate, involve the solution of an im- 
portant problem of engineering as regards the most effective 
and economical process of submarine blasting. Tho modus 
operandi employed at Hallett's Point is entirely different 
from the manner in which the work of removing the ob- 
structions has been accomplished at Diamond and Coenties 
Reefs, and is what is technically termed tunnel blasting. At 
Hallett's Point, in August, 1869, a coffer dam was commenced 
under the superintendence of General Newton, and was com- 
pleted in October. 

The dam is an irregular polygon in shape, having a cir- 
cumference of 443 feet and a mean interior diameter of about 
100 feet. The dam is built between low and high water 
marks. The excavation of the shaft immediately followed 
the construction of the dam, and during the spring of 1870 
the shaft was sunk to the depth of twenty-two feet below 
water. 

The theory of the mining operations contemplates the 
removal of as much rock as can be excavated with safety 
previous to the final explosion, the result of which will be 
the sinking of the remaining mass into the deep pit exca- 
vated for its reception. The mass of rock remaining for the 
final explosion will be supported by piers, each of which 
will be charged with nitro-glycerin. These piers are simply 
a portion of the solid rock left standing. From the bottom 
of the main shaft, tunnels proceed in all directions, and are 
ten in number. Each of the tunnels extends from 150 feet to 
350 feet outward, and they are all connected together by cross- 
galleries at intervals of twenty-five feet. The tunnels were 
begun towards the close of July, 1870, the shaft being at the 
same time sunk to a line nearly forty feet below low water 
mark. The tunneling is really an object of a great deal of 
interest, as much from the novelty as from any other feature. 
The tunnels are of various cross sections, some over twenty 
feet in bight, and varying in width from ten to fifteen feet." 
The " Improved Drill" of the American Diamond Drill Com- 
pany, recently illustrated and described in the Scientific 
American, has been recently introduced into one of the 
headings, and, we are informed by General Newton, gives 
prospect of affording efficient aid in hastening the completion 
of the work, which will take probably two or three years 
more continuous labor. As the work advances, room is made 
for more miners, and therefore the rate of advance may in- 
crease with the progress of the excavation. 

The liberal views of the Engineer in Chief, General New- 
ton, are rendering this work important in another respect. 
He has made it a sort of engineering arena for the trial of 
different explosives and drilling machines ; and the relative 
value of most of the mining appliances in market will be de- 
termined during the progress of the work. In this way, im- 
portant contributions to engineering science will be made, 
whose value will be second only to the splendid results an- 
ticipated by the removal of the obstructions from the Hell 
Gate passage. These out of the way, the upper end of the 
island will become a scene of busy thrift, scarcely, less pros- 
perous than that which fills with unintermitting hum the 
lower part of the city. 



NOTES ON FLYING AND FLYING MACHINES. 



[From the Cornhill Magazine.] 



NUMBER II. 



Tlie Holly System of Hydrants lor Extinguish- 
ing Fires. 

A correspondent, Mr. J. H. Balsley, of Dayton, Ohio, writes 
to inform us that the Holly system has been adopted in that 
city. Twenty-one miles of pipe have been laid, and the pro- 
pelling power is a stationary engine, capable of producing a 
water pressure of 130 lbs. on the inch. A pressure of 80 
lbs. on the inch will throw water 100 feet high, through 100 
feet of hose, out of a one inch nozzle. With iron pipes to 
stand this pressure, all the connections mus; be equally 
strong, especially in buildings, as the bursting of a pipe under 
that pressure will flood a building in a few minutes. This 
apparatus will throw six or eight good fire streams when run 
ning at a safe speed. As the supply of water for domestic 
and manufacturing purposes is taken from these pipes, the 
engine must be kept always in motion to keep up a pressure 
sufficient for fire extinguishing purposes ; in any other case, 
two sets of engines and pipes would be needed. The burst- 
ing of a four inch pipe will destroy the fire streams, and a 
large consumption for domestic or manufacturing purposes 
will have the same effect. The consumption of fuel in pro- 
portion to the water raised is considerable, and the expenses 
of the fire department, and the insurance premiums have not 
decreased in consequence of the introduction of this system. 



The Eclipse of the Sun. — In the number of our journal 
for October 21, of the present year, we informed our readers 
of the preparations being made, at home and abroad, for ob- 
taining accurate and detailed accounts of the solar phenome- 
na visible during the eclipse taking place on December 11 ; 
and we are glad to be able to report that the most favorable 
conditions existed during the critical period, and that per- 
fect photographs of the corona were obtained. A party of 
astronomers, English, French, and Italian, journeyed to the 
East for the purpose of observing th6 eclipse, the most ap- 
proved instruments having been forwarded in advance ; and 
we hear, by telegraph via the Red Sea, that the desires of the 
party were fully satisfied, and that the settlement of several 
disputed facts as to the sun's composition, atmosphere, and 
luminosity may be looked for on the publication of the re- 
port. Mr. Norman Lockyer had charge of the expedition, 
Italy being represented by Signor Respighi, and France by 
M. Jannsen. 



Tub Russian Grand Duke, Prince Alexis, has contributed 
'SfjOi'lfi For distribution among th" poor of New York city. 



We owe to M. de Lucy, of Paris, the results of the first 
actual experiments carried out in this direction. The follow- 
ing account of his observations (made in the years 1808, 1869) 
is taken from a paper by Mr. Brearey, the Honorary Secretary 
to the Aeronaut cal Society. " M. de Lucy asserts," says Mr. 
Brearey, " that there is an unchangeable law to which he has 
never found any exception, amongst the considerable number 
of birds and insects whose weight and measurements he has 
taken— namely, thatthesmallerandlighter the wingedanimal 
is, the greater is the comparative extent of supporting sur- 
face. Thus in comparing insects with one another — the gnat, 
which weighs 460 times less than the stag beetle, has 14 times 
greater relative surface. The lady bird, which weighs 150 
times less than the stag beetle, possesses 5 times more relative 
surface, etc. It is the same with birds. The sparrow, which 
weighs about ten times less than a pigeon, has twice as much 
relative surface. The pigeon, which weighs about eight 
times less than the stork, has twice as much relative surface. 
The sparrow, which weighs 339 times less than the Austra- 
lian crane, possesses 7 times more relative surface, etc. If 
we now compare the insects and the birds, the gradation will 
become even more striking. The gnat, for example, which 
weighs 97,000 times less than the pigeon, has 40 times more 
relative surface ; it weighs 3,000,000 times less than the crane 
of Australia, and possesses relatively 140 times more surface 
than this latter, which is the heaviest bird M. de Lucy had 
weighed, and was that also which had the smallest amount of 
surface, the weight being nearly 21 lbs., and the supporting 
surface 137 inches per kilogramme (2 lbs. 3^- oz.). Yet of all 
travelling birds the Australian cranes undertake the longest 
and most remote journeys, and, with the exception of the 
eagles, elevate themselves highest, and maintain flight the 
longest." 

M. de Lucy does not seem to have noticed the law to which 
these numbers point. It is exceedingly simple, and amounts 
in fact merely to this, that instead of the wing surface of a 
flying creature being proportioned to the weight, it should be 
proportioned to the surface of the body (or technically, that 
instead of being proportioned to the cube, it should be pro- 
portioned to the square of the linear dimensions). Thus, sup 
pose that of two flying creatures one is 7 times as tall as the 
other, the proportions of their bodies being similar, then the 
body surface of the larger will be 49 times (or 7 times 7) that 
of the other, and the weight 343 times (or 7 times 7 times 7) 
that of the other. But instead of the extent of wing surface 
being 343 times as great, it is but 49 times as great. In other 
words, relatively to its weight, the smaller will have a wing 
surface 7 times greater than that of the larger. How closely 
this agrees with what is observed in nature will be seen by 
the case of the sparrow as compared with the Australian 
crane; for M. de Lucy's experiments show that the sparrow 
weighs 339 times less than the Australian crane, but has a 
relative wing surface 7 times greater. 

It follows, in fact, from M. de Lucy's experiments that, as 
we see in nature, birds of similar shape should have wings 
similarly proportioned, and not wings corresponding to the 
relative weight of the birds. The same remark applies to 
insects ; and we see, in fact, that the bee, the bluebottle, and 
the common fly — insects not unlike in their proportions — have 
wings proportioned to their surface dimensions; the same 
holding amongst long bodied insects, like the gnat and the 
dragon fly, and the same also among the different orders of 
flying beetles. 

So that, setting apart differences of muscular capacity and 
adaptation, a man, in order to fly, would need wings bearing 
the same proportion to his body as we observe in the wings 
of the sparrow or the pigeon. In fact, the wings commonly 
assigned to angels by sculptors and painters would not be so 
disproportioned to the requirements of flight as has been 
commonly supposed, if only the muscular power of the 
human frame were well adapted to act upon wings so placed 
and shaped, and there were no actual inferiority in the power 
of human muscles (cross section for cross section) as compared 
with those birds. 

So far as the practicability of actual flight on man's part is 
concerned, these two points are, indeed, among the most im- 
portant that we have to consider. It was to Borelli's remarks 
on these points, in his famous treatise, De Motu Anirnaliiun, 
that the opinion so long entertained respecting the impractic- 
ability of flight must be referred. He compared the relative 
dimensions of the breast muscles of birds with those of cor- 
responding muscles in man, and thence argued that man's 
frame is altogether unadapted to the use of wings. He com- 
pared also the relative muscular energy of birds and men, 
that is, the power of muscles of equal size in the bird and 
the man ; and was yet further confirmed in the opinion that 
man can never be a flying animal. 

But although the reasoning of Borelli suffices perfectly 
well to show that man can never fly by attaching pinions to 
his arms, and flapping these in imitation (however close) of a 
bird's action in flying, it by no means follows that man must 
be unable to fly when the most powerful muscles of his body 
are called into action to move suitably devisfd pinions. M. 
Besnier made a step in this direction (towards the close of the 
last century) when he employed, in his attempts to fly, those 
powerful muscles of the arm which are used in supporting a 
weight over the shoulder (as when a bricklayer carries a hod, 
or when a countryman carries a load of hay with a pitchfork). 
But the way in which he employed the muscles of the leg 
was less satisfactory. In his method, a long rod passeii ovev 



each shoulder, folding pinions being attached to both ends of 
each rod. When either end of a rod was drawn down, the 
descending pinion opened, the ascending pinion at the other 
end closing ; and the two rods were worked by alternate down- 
ward pulls with the arms and legs. The downward pull with 
the arms was exceedingly effective ; but the downward pull 
with the legs was altogether feeble. For the body lying 
horizontally, the muscles used in the downward pull with 
the legs were those by which the leg is carried forward in 
walking, and these muscles have very little strength, as any 
one will see who, standing upright on one leg, tries, without 
bending the knee of the other, to push forward any consider- 
able weight with the front of his leg. 

Yet even with this imperfect contrivance Besnier achieved 
a partial success. His pinions did not, indeed, serve to raise 
him in the air; but when, by a sharp run forward, he had 
brought that aerial supporting power, of which we have 
spoken above into action, the pinions, sharply worked, so far 
sustained him as to allow him to cross a river of considerable 
width. It is not unlikely that, had Besnier provided fixed 
sustaining surfaces, in addition to the movable pinions, he 
migjt have increased the distance he could traverse. But, 
as regards flight, there was a further and much more serious 
defect in his apparatus. No means whatever were provided 
for propulsion. The wings tended to raise the body (this ten- 
dency only availing, however, to sustain it); but they could 
give no forward motion. With a slight modification, it is 
probable that Bessier's method would enable an active man 
to travel over ground with extreme rapidity, clearing impedi 
ments of considerable height, and taking tolerably wide rivers 
almost " in his stride ; " but we believe that the method could 
never enable men actually to fly. 

It may be remarked, indeed, that the art of flying, if it is 
ever attained, will probably be arrived at by means of at- 
tempts directed, in the first place, towards rapid passage 
along terra firma. As the trapeze gymnast avails himself 
of the supporting power of ropes, so the supporting power of 
the air may be called into action to aid men in traversing the 
ground. The following passage from Tumor's Astra C'astra 
shows that our velocipedists might soon be outvied by half- 
flying pedestrians : — " Soon after Bacon's time," he tells us, 
" projects were instituted to train up children from their in- 
fancy in the exercise of flying with artificial wings, which 
seemed to be the favorite plan of the artists and philosophers 
of that day. If we credit the accounts of some of these ex- 
periments, it would seem that considerable progress was 
made that way. The individuals who used the wings could 
skim over the surface of the earth with a great deal of ease 
and celerity. This was accomplished by the combined facul 
ties of running and flying. It is stated that, by an alternate 
continued motion of-' the wings against the air, and of the 
feet against the ground, they were enabled to move along 
with a striding motion, and with incredible speed." 

A gymnast of our own day, Mr. Charles Spencer (" one of 
the best teachers of gymnastics in this country," says Mr. 
Brearey), has met with even more marked success, for he has 
been able to raise himself by the action of wings attached to 
his arms. The material of which -these wings were made 
was too fragile for actual flight ; and Mr. Spencer was prevented 
from making strong efforts because the wicker work, to which 
the apparatus was attached, fitting tightly round his body, 
caused pain, and obstructed his movements. Yet he tells us 
that, running down a small incline in the open air, and jump- 
ing from the ground, he has been able, by the action of the 
wings, to sustain flight tor a distance of 150 feet ; and when 
the apparatus was suspended in the transept of the Crystal 
Palace (in the spring of 1868), he was able, as we have said, 
to raise himself, though only to a slight extent, by the action 
of the wings. It should be remarked, however, that his ap- 
paratus seems very little adapted for its purpose, since the 
wings are attached to the arms in such sort that the weak 
breast muscles are chiefly called into play. Borelli's main 
objection applies in full to such a contrivance; and the won- 
der is that Mr. Spencer met with even a partial success. One 
would have expected rather that the prediction of a writer 
in the Times (calling himself Apteryx, or the Wingless) would 
have been fulfilled, and that " the aeronaut, if he flapped 
at all, would come to grief, like the sage in Sasselas and all 
others who have tried flying with artificial wing." 

The objection founded on the relative weakness of the 
muscles of man as compared with those of birds (without 
reference to the question of adaptation), seems at first sight 
more serious. Although there can be little question that the 
superior strength of the muscles of birds has been in general 
enormously exaggerated, yet such a superiority undoubtedly 
exists to some degree. This gives the bird a clear advantage 
over man, insomuch that man can never hope by his unaided 
exertions to rival the bird in its own element. It by no means 
follows, however, that because man may never be able to 
rival the flight of the eagle or the condor, of the pigeon or 
the swallow, he must therefore needs be unable to fly at 
all. 

It should be remembered, also, that men can avail them- 
selves of contrivances by which a considerable velocity may 
be acquired at starting ; and that when the aeronaut is once 
launched with adequate velocity, a comparatively moderate 
exertion of force may probably enable him to maintain that 
velocity, or even to increase it. In this case, a moderate ex- 
ertion of force would also suffice to enable him to rise to a 
higher level. Te show that this is so, we need only return 
to the illustration drawn from the kite. If a weight be at- 
tached to a kite's tail, the kite, which will maintain a certain 
hight when the wind is blowing with a certain degree of 
force, will rise to a greater hight when the force of the wind 
is but slightly increased. 

Kites afford, indor-d, the most striking evidence of the e)c 
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vating power resulting from the swift motion of an inclined 
plane through the air, the fact being remembered always that, 
whatever supporting and elevating power is obtained when 
air moves horizontally with a certain velocity against an in- 
clined plane, precisely the same supporting and elevating 
power will be obtained when the inclined plane is drawn or 
propelled horizontally with equal velocity through still air. 
Now the following passages from the History of the Ghar- 
nohint, or kite carriage, bear significantly on the subject we 
are now upon. The kite employed in the first experiments 
(made early in the present century) had a surface of fifty-five 
square feet. " Nor was less progress made in the experi- 
mental department when large weights were required to be 
raised or transposed. While on this subject, we must not 
omit to observe that the first person who soared aloft in the 
air by this invention was a lady, whose courage would not be 
denied this test of its strength. An arm chair was brought 
on the ground, then, lowering the cordage of the kite by 
slackening the lower brace, the chair was firmly lashed to the 
main line, and the lady took her seat. The main brace being 
hauled taut, the huge buoyant sail rose aloft with its fair 
burden, continuing to ascend to the hight of a hundred 
yards. On descending, she expressed herself much pleased 
with the easy motion of the kite and the delightful prospect 
she had enjoyed. Soon after this, another experiment of a 
similar nature took place, when the inventor's son successful- 
ly carried out a design not less safe than bold — that of scaling, 
by this powerful aerial machine, the brow of a cliff two hun- 
dred feet in perpendicular hight. Here, after safely landing, 
he again took his seat in a chair expressly prepared for the 
purpose ; and, detaching the swivel line which kept it at its 
elevation, glided gently dowii the cordage to the hand of the 
director. The buoyant sail employed on this occasion was 
thirty feet in hight, and had a proportionate spread of can- 
vas. The rise of the machine was most majestic, and no- 
thing could surpass the steadiness with which it was manoeu- 
vred, the certainty with which it answered the action of the 
braces, and the ease with which its power was lessened or 
increased. . . . Subsequently to this, an experiment of a 
very bold and novel character was made upon an extensive 
down, where a wagon with a considerable load was drawn 
along, while this huge machine at the same time carried 
an observer aloft in the air, realizing almost the romance of 
flying." 

We have here abundant evidence of the supporting and 
elevating power of the air. This power is, however, in a 
sense, dormant. It requires to be called into action by suita- 
ple contrivances. In the kite, advantage is taken of the mo 
tion of the air. In flight, advantage must be taken of motion 
athwart the air, this motion being, in the first place, communi. 
cated while the aeronaut or flying machine is on the ground. 
(Jiven a sufficient extent of supporting surface and an ade- 
quate velocity, any body, however heavy, may be made to 
rise from the ground; and there can be no question that me- 
chanicians can devise the means of obtaining at least a suffici- 
ent velocity of motion to raise either a man or a flying ma- 
chine, provided with no greater extent of supporting surface 
than would be manageable in either case. It is not the diffi- 
culty of obtaining from the air at starting the requisite sup 
porting power that need deter the aeronaut. The real diffi- 
culties are those which follow. The velocity of motion must 
be maintained, and should admit of being increased. There 
must be the means of increasing the elevation, however 
slowly. There must be the means of guiding the aeronaut's 
flight. And, lastly, the aeronaut or the flying machine must 
fly with well preserved balance — the supporting power of the 
air depending entirely on the steadiness with which the sup- 
porting surfaces traverse it. 

We believe that these difficulties are not insuperable; and 
not only so, but that none of the failures recorded during 
the long history of aeronautical experiments need discourage 
us from trusting in eventual success. Nearly all those fail- 
ures have resulted from the neglect of conditions which have 
now been shown to be essential to the solution of the prob- 
lem. Nothing but failure could be looked for from the at- 
tempts hitherto made; and indeed, the only wonder is that 
failure has not been always as disastrous as in the case of 
Cooking's ill judged descent. If a man who has made no 
previous experiments will insist on jumping from the summit 
of a steeple, with untried wings attached to his arms, it can- 
not greatly be wondered at that he falls to the ground and 
breaks his limbs, as Allard and others have done. If, not- 
withstanding the well known weakness of the human breast 
muscles, the aeronaut tries to rise, by flapping wings like a 
bird's, we cannot be surprised that he should fail in his pur- 
pose. Nor again can we wonder if attempts to direct 
balloons from the car should fail, when we know that the 
car could not even be drawn with ropes against a steady 
breeze without injury to the supporting balloon. And we 
need look no further, for the cause of the repeated failures 
of all the flying machines yet constructed, than to the fact 
that no adequate provision has yet been made to balance such 
machines so that they may travel steadily through ;he air. 
It seems to have been supposed that if propelling and elevat- 
ing power were supplied, the flying machine would balance 
itself; and accordingly, if we examine the proposed construc- 
tions, we find that in nine cases out of ten (if not in all) the 
machine would be as likely to travel bottom upwards as on 
an even keel. The common parachute (which, however, is 
not a flying machine) is the only instance we can think of in 
which a non-buoyant machine for aerial locomotion has pos- 
sessed what is called a " position of rest." 

Perhaps the gravest mistake of all is that of supposing 
that, on a first trial, a man could balance himself in the air 
by means of wings. Placed for the first time in deep water, 
nian is utterly unaWfl to swi'n. and if left, to himself will jn 



evitably drown ; although a very slight and very easily ac- 
quired knowledge of the requisite motions will enable him 
to preserve his balance. And yet it seems to have been con- 
ceived by most of those whohave attempted flight, that, when 
first left to himself in open air, with a more or less ingeni- 
ously contrived apparatus attached to him, a man can, not 
only balance himself in that unstable medium, but resist 
the down drawing action of gravity (which scarcely acts at 
all on the swimmer), and wing his way through the air by a 
series of new and untried movements ! 

It encourages confidence in the attempts now being made 
io solve the problem of aerial locomotion, that they are ten- 
tative — founded on observation and experiment, and not on 
vague notions respecting the manner in which birds fly. 
Fresh experiments are to be made, more particularly on the 
supporting power of the air, upon bodies of different form 
moving with different degrees of velocity. These experi- 
ments are under the charge of Messrs. Browning and Wen- 
ham, of the Aeronautical Society, whose skill in experimental 
research, and more particularly in inquiries depending on 
mechanical considerations, will give a high value to their de- 
ductions. The question of securing the equipoise of flying 
machines has also received attention ; and it is probable that 
the principle of the instrument called the gyroscope will be 
call into action to secure steadiness of motion, at least in the 
experimental flights. What this principle is, need not here 
be scientifically discussed. But it may be described as the 
tendency of a rotating body to preserve unchanged the direc- 
tion of the axis about which the body is rotating. The spin- 
ning top and the quoit (well thrown), afford illustrations of 
this principle. The peculiar flight of a flat missile, already 
referred to, depends on the same principle ; for the flight only 
exhibits the peculiarities mentioned when the missile is caused 
to whirl in its own plane. But the most striking evidence, 
yet given of the steadying property of rotation, is that af- 
forded by the experiments of Professor Piazzi Smyth, the 
Astronomer Royal for Scotland. During the voyage to Tene- 
riffe (where, it will be remembered, his well known Astrono 
mer's Experiment was carried out), he tested the power of 
the gyroscope in giving steadiness by causing a telescope to 
be so mounted, that the stand could not shift in position with- 
out changing the axial pose of a heavy rotating disk. The 
disk was set in rapid rotation by the sailors, and then the Pro- 
fessor directed the telescope towards a ship on the horizon. 
A fresh wind was blowing, so that everything on deck was 
swayed in lively sort by the tossing vessel; nor did the tele- 
scope seem a whit steadier — the motion of objects round it 
giving to the instrument an appearance of equal instability. 
But the officers were invited to look through the tube, and 
to their amazement, the distant ship was seen as steady in 
the middle of the telescopic field as though, instead of being 
set up on a tossing and rolling ship, the telescope had been 
mounted in an observatory on terra firma. The principle of 
the gyroscope has also been used far the purpose of so steady- 
ing the stand of a photographic camera placed in the car of 
a balloon, that photographs might be taken despite the ten- 
dency of the balloon to rotate. As applied to flying machines, 
the gyroscope would to be so modified in form that its weight 
would not prove an overload for the machine. This is prac- 
ticable, because a flat horizontal disk, rotating rapidly, will 
support itself in the air if travelling horizontally forward 
with adequate swiftness. In other words, since travelling 
machines must travel swiftly, the gyroscopic portion of the 
machine may be made to support itself. 

It is this property of enforced rapidity of motion which 
renders the probable results of the mastery of our problem 
so important. It has been well remarked that two problems 
will be solved at once, when the first really successful flying 
machine has been made — not only the problem of flight, but 
the problem of travelling more swiftly than by any contri- 
vances yet devised. In the motion of a flying machine, as 
distinguished from the flight of man by his own exertions, 
the swiftness of the bird's flight may be more than matched. 
It is a mere mechanical problem which has to be solved ; and 
few mechanicians will deny that when once the true princi- 
ples of flight have been recognized, the ingenuity of man is 
capable of constructing machines in which these principles 
shall be carried out. Iron and steam have given man the 
power of surpassing the speed of the swiftest of fourfooted 
creatures — the horse, the grayhound, and the antelope. We 
have full confidence that the same useful servants place it 
in man's power to outvie in like manner the swiftest of 
winged creatures — the swallow, the pigeon, and the hawk. 

The Pigeon's Wonderful Flight. 

In September last a certain pigeon was heralded forth as 
having been let off the deck of a vessel near Cape" Hatteras, 
and bearing to its birth nest, at Montclair, a message from 
Harry C. Bleecker. The distance and speed said to have 
been made by the bird, were so great as to create the gravest 
doubts as to whether they had really been done, but lately 
the distrust culminated in downright unbelief when a second 
bird was made to perform 1,004 statute miles at an average 
rate of over 196 miles an hour, and still a third, a distance of 
1,596 statute miles at an average of 202 miles an hour; the 
last bird, appropriately named "Typhoon," exhausting itself 
by the effort and blowing out his last gasp as he reached his 
nest. 

These birds all came from Harry Bleecker and to Mont- 
clair, and at once a rush was made to Montclair to find the 
consignee pigeon man. It got to be quite the thing for the 
depot hackmen to be asked to drive strangers to Harry C. 
Bleecker's, and one hackman is reported to have driren a 
stranger all day, and to the tune of |Jj25, looking for the 
mythical H. C. B. But alas! he was found not. At the Post 
Office, the official was fain to confess he knew no snch man, 



and to add that he wished he did, for letters were accumulating 
for him, and the box accommodations for stray letters were 
getting overcrowded. At last in Montclair forbearance 
ceased to be a virtue, and the man who whispered pigeon 
or H. C. B. to a citizen of that town did it at the risk of his 
life. But when celebrated pigeon fanciers, men of science, 
and others of the believing and unbelieving stock, pretty 
equally mixed, began to call at the Daily Advertiser, and ask 
for further facts, pointing to the columns of that paper from 
which they had gained their first information, it became 
time for a representative of this paper to plunge into the 
pigeon war. 

Not at Montclair, but near Whippany, a small village 
some five miles north of Morristown, Harry C. Bleecker was 
found at last, and proved to be a bright faced intelligent lad 
of 14, the son of a farmer. Both Mr. Bleecker and his son 
willingly gave all the information in their power, and laugh- 
ed heartily at being told of the excitement caused by H. C. B. 
and his pigeons. 

Mr. Bleecker having determined to send Harry on a sea voy- 
age, arranged for him with Capt. William Bacon of the 
brigantine George W. Chase ; and, on the 8th of September 
last, that vessel sailed from pier 17, East River, New York, 
with Harry on board and bound for Galveston. With Harry 
was a small coop, in which were three slate colored pigeons, 
perfect models of symmetry and beauty. These were 
brought to the vessel by a frisnd of Harry's father, a resi- 
dent of Montclair, who instructed the lad to let off a pigeon 
on accomplishing each 500 miles of his journey. Poor Harry 
was a landsman and got very sick, but on September 10, the 
vessel being then beyond Cape Hatteras, he scribbled a note 
to his father, fastened it to hisyoungest pigeon, and amid the 
sneers and jeers of the ship's crew, placed the bird Tempest 
on the deck of the vessel. In an instant it arose perpendicu- 
larly, and, when at an immense elevation, took a direct home- 
ward course. The captain would not countenance such folly 
as letting a fine bird be lost at sea, and did not see it start, 
but entered the fact in the log to please the lad. This bird 
was but six months old, was a male, and had never had any 
practicing flights whatever. During its two day's sea voyage 
it had been sea sick, had eaten little and was thought to be 
too weak to fly. Yet it accomplished its journey with ease, 
and reached its dove cot in the quick time given. 

On the 15th, the vessel being off Key West, the female bird 
Tornado was let loose, and also made a direct course, first 
upward and then homeward. This bird was two years old 
and had made short journeys around its neighborhood, hav- 
ing also flown from Troy and Syracuse. Like the first bird, 
it had been sick and refused to eat, and again captain and 
crew laughed at the plucky lad who was so wilfully slaugh- 
tering his pets. Yet the ship's log bears the entry, giving 
latitude and longitude, with the hour of the start. This bird 
flew the 1,004 statute miles at an average speed of 196 miles 
per hour, and was in perfect condition on reaching home, 
eating and drinking freely. 

On the 21st, the vessel being then in the middle of the 
Gulf of Mexico, and 1,596 miles from home by the captain's 
reckoning, the veteran bird Typhoon was let loose. This 
male bird was three years of age, and had made several trips 
flying last year from Chicago. It had not been sick at all 
but had eaten greedily, all the voyage, pieces of meat and 
wheat, with bread crumbs and anything the men fed to it. 
The crew had become attached to it, and it was with the great- 
est trouble that Bleecker persuaded them to let him release it. 
They were positive no bird could reach land, but the lad de- 
termined to obey orders and let it go at all hazards, although 
in consequence of a gale blowing off the shore, he had thought 
it best not to let the bird go when the_ vessel was at 1,500 
miles distance. Again the entry was made in the log, the 
Captain still protesting against such foolishness. The noble 
bird safely accomplished its fearful voyage, but, after alight- 
ing at his coop, refused food and soon died of exhaustion, ex- 
perts saping that he had been over fed and was too fat. 
His average speed was 202 miles per hour. 

As to the question : Were these flights accomplished ? they 
may now be safely believed, the testimony of the captain 
and his log all going to prove this. As a further proof, how- 
ever, young Bleecker is soon to start on a much longer jour- 
ney, and is to be provided with a large coop of birds. Among 
these are to be Tempest and Tornado, the latter of which is 
to be let loose at five hundred miles distance, and its owner is 
prepared to bet heavily on its flying the same in under two 
hours. Tempest is to fly at 1,000, and other birds at 1,500, 
2,000, 2,500, and even 3,000. Experts have denied in toto that 
a bird can sustain itself in continuous flight over 1,500 miles. 
Typhoon has done it, and more too, and his owner is confi- 
dent that he has others, of the same breed, who will still fur- 
ther outdo him. — Newark Daily Advertiser. 

Fireproof Roofs. 

A wash, composed of lime, salt, and fine sand or wood 
ashes, put on in the ordinary way of whitewash^ is said to 
render shingles fifty fold more safe against taking fire from 
falling cinders, or otherwise, in case of fire in the vicinity 
It pays the expenses a hundred fold in its preserving influence 
against the effect of the weather. The older and more 
weather beaten the shingles, the more benefit derived. Such 
shingles are generally more or less warped, rough, and 
cracked. The application of wash, by wetting the upper sur- 
face, restores them to their original or first form, thereby clos- 
ing the spaces between the shingles ; and the lime and sand, 
by filling up the cracks, prevents the warping. — Kireman'n 
Journal. 

The mind, as well as the body, needs its gymnasium. Each 
faculty should be developed to its appropriate power, andtha 
whole molded into symmetry. 
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MANUFACTURE OF ARTIFICIAL STONE FOR THE 
CARTHAGENA BREAKWATER. 



One of the marks of Spanish revival is the attention paid 
to its commerce and the improvement of its harbors. 

After the harbor improvements successfully carried out at 
Gijon, it was resolved to carry out a similar work in the port 
of Carthagena, in the hope of restoring its ancient impor- 
tance. The main works were to be two breakwaters, called 
Curra and Navidad — one 800, the other 180 meters in length 
— a pier for loading and unloading, 700 metres wide, and a 



CHARLES BABBAGE. 



The following interesting sketch of the life of this extra- 
ordinary man is condensed from Nature : 

There is no fear that the worth of the late Charles Bab- 
bage will be over estimated by this or any generation. To 
the majority of people he was little known except as an irri- 
table and eccentric person, possessed by a strange idea of a 
calculating machine, which he failed to carry to completion. 
Only those who have carefully studied a number of his writ- 
ings can adequately conceive the nobility of his nature and 



Bridgewater Treatise," "The Reflections on the Decline of 
Science," or " The Account of the Exposition of 1851," are 
generally incomplete sketches, on which but little care could 
have been expended. We have, in fact, mere samples of 
what he could do. He was essentially one who began and 
did not complete. He sowed ideas, the fruit of which has 
been reaped by men less able but of more thrifty mental 
habits. 

It was not time that wag wanting to him. Born as long 
ago as the 26th of December, 1792, he has enjoyed a work 
ing life of nearly eighty years ; and, though within the last 




MANUFACTURE OF ARTIFICIAL STONE FOR THE CARTHAGENA BREAKWATER. 



general dredging of the port to secure a uniform depth suffi- 
cient for vessels of any size. 

The work was begun March 29, 1870, by Angoitia & Co., un- 
der the direction of Don Jose Rodriguez Acerete, a skillful 
engineer, and was to cost thirty-two millions of reals. 

The base was to be of rough stone, on which rose two 
walls of artificial stone ; but after the foundation was laid up 
to the surface of the water, it was found 
that the weight was too much for the ground 
below, and a gradual sinking took place. 

The engineer was thus compelled to adopt 
something different from an upright wall, 
and decided on the plan shown in our illus- 
tration. One tier of blocks of artificial stone 
is set vertically, and then others inclining at 
an angle of 45 degrees. 

The weight is thus divided, and the pea, 
instead of dashing against a dead wall, re- 
quiring great strength and power of resist- 
ance; is met by a series of angles which break 
up its impetus with very little shock to the 
structure. A central wall of artificial stone 
runs through the length of the breakwater. 

Our other illustration shows the operation 
of manufacturing the blocks of artificial 
stone, which are four meters, or about four 
yards long, by one and a half meters thick, 
and as many high. 

The cement, composed of hydraulic lime 
and sand, is mixed by steam, which drives 
large wheels in the receptacle containing the 
mortar. This, when ready, drops into cars, 
running on a track, as do others with crushed 
stone, to cylinders in which the whole, re- 
volving by steam, are thoroughly and dense- 
ly worked together. These, in turn, run on 
another track to the molds, where the blocks receive their 
final shape. The blocks are then allowed to dry for ninety 
day j, by which time they have all the character of real stone, 
and are slung on chains in the same way, for transportation 
♦o the portion of the works where they are required. 

Spaniards now hope to make Carthagena the center of the 
hort route from Paris to Algiers. 



the depth of his genius. To deny that there were deficien- 
cies in his character, which much diminished the value of 
his labors, would be useless, for they were readily apparent 
in every part of his life. 

The powers of mind possessed by Mr. Babbage, if used 
with judgment and persistence upon a limited range of sub- 
jects, must have placed him among the few greatest men 




BREAKWATER AT CARTHAGENA. 

who can create new methods or reform whole branches of 
knowledge. Unfortunately the works of Babbage are 
strangely fragmentary. It has been stated in the daily press 
that he wrote eighty volumes ; but most of the eighty publi- 
cations are short papers, often only a few pages in length, 
published in the transactions of learned societies. Those to 
which we can apply the name of books, such as " The Ninth 



few years his memory for immediate events and persons was 
rapidly decaying, the other intellectual powers seemed as 
strong as ever. 

As early as 1812 or 1813 he entertained the notion of cal- 
culating mathematical tables by mechanical means, and in 

1819 or 1820 began to reduce his ideas to practica. Between 

1820 and 1822 he completed a small model, and in 1823 com- 

menced a more perfect engine with the as- 
sistance of public money. It would be need- 
less as well as impossible to pursue in detail 
the history of this undertaking, fully stated 
as it is in several of Mr. Babbage's volumes. 
Suffice it to say that, commencing with £1,500, 
the cost of the difference engine grew and 
grew until £17,000 of public money had been 
expended. Mr. Babbage then most unfortu- 
nately put forward a new scheme for an an- 
alytical engine, which should indefinitely sur- 
pass in power the previously designed engine. 
To trace out the intricacies of negotiation and 
misunderstanding which followed would be 
superfluous and painful. The result was that 
the Government withdrew all further assist- 
ance, the practical engineer threw up his 
work and tools, and Mr. Babbage, relinquish- 
ing all notions of completing the difference 
machine, bestowed all his energies upon the 
designs of the wonderful analytical engine. 
This great object of his aspirations was to be 
little less than the mind of a mathematician 
embodied in metallic wheels and levers. It 
was to be capable of any analytical operation, 
for instance, solving equations and tabulating 
the most complicated formula?. Nothing but 
a careful study of the published accounts can 
give an adequate notion of the vast mechan- 
ical ingenuity lavished by Mr. Babbage upon this fascinating 
design. Although we are often without detailed explanations 
of the means, there can be little doubt that everything which 
Mr. Babbage asserted to be possible would have been theoreti- 
cally possible. The engine was to possess a kind of power of 
prevision, and was to be constructed that intentional disturb- 
ance of all the loose parts would give no error in the final result 
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Although for many years Mr. Babbage entertained the in- 
tention of constructing this machine, and made many prepara- 
tions, we can hardly suppose it capable of practical realiza 
tion. Before 1851 he appears to have despaired of its comple- 
tion, but his workshops were never wholly closed. It was his 
pleasure to lead any friend or visitor through these rooms 
and explain their contents. No more strange or melancholy 
sight could well be seen. Around these rooms in Dorset 
street were the ruins of a lifetime of the most severe and in- 
genious mental labors perhaps ever exerted by man. The 
drawings of the machine were alone a wonderful result of 
skill and industry; cabinets full of tools, pieces of mechanism 
and various contrivances for facilitating exact workmanship 
were on every side, now lying useless. 

Mr. Babbage's inquiries were not at all restricted to mathe- 
matical and mechanical subjects. His work on the " Econo- 
my of Manufacturers and Machinery," first published in 1832, 
is in reality a fragment of a treatise on political economy. 
Its popularity at the time was great, and, besides reprints in 
America, translations were published in four Continental 
languages. The book teems with original and true sug- 
gestions, among which we find the system of indus- 
trial partnerships, now coming into practice. It is, in 
fact, impossible to overpraise the work, which, so far as it 
goes, is incomparably excellent. Having assisted in found- 
ing the Statistical Society of London in 1834, Mr. Babbage 
contributed to their transactions a single paper, but as usual 
it was a model research, containing a complete analysis of 
the operations of the Clearing House during 1839. It was 
probably the earliest in which complicated statistical fluctua- 
tions were carefully analysed, and it is only within the last 
few years that bankers have been persuaded by Sir John 
Lubbock to recognize the value of such statistics, and no 
longer to destroy them in secret. In this as in other cases, 
many years passed before people generally had any notion 
of the value of Mr. Babbage's inquiries ; and there can be 
little doubt that, had he devoted his lofty powers to econom- 
ic studies, the science of political economy would have stood 
by this time in something very different from its present 
pseudo-scientific form. 

Of all Mr. Babbage's detached papers and volumes, it may 
be asserted that they will be found, when carefully studied, 
to be models of perfect logical thought and accurate expres- 
sion. There is, probably, not a sentence ever penned by him 
in which lurked the least obscurity, confusion, or contradic- 
tion of thought. His language was clear and lucid beyond 
comparison, and yet it was ever elegant, and rose at times 
into the most unaffected and true eloquence. We may en- 
tertain some fear that the style of scientific writing in the 
present day is becoming bald, careless and even defective in 
philosophic accuracy. If so, the study of Mr. Babbage's writ- 
ings would be the best antidote. 

Let it be granted that in his life there was much to cause 
disappointment, and that the results of his labors, however, 
great, are below his powers. Can we withhold our tribute of 
admiration to one who throughout his long life inflexibly de- 
voted his exertions to the most lofty subjects ? Some will 
cultivate science as an amusement, others as a source of pe- 
cuniary profit, or the means of gaining popularity. Mr. Bab- 
bage was one of those whose genius urged them against 
everything conducive to their immediate interests. He nobly 
upheld the character of a discoverer and inventor, despising 
any less reward than to carry out the highest conception 
wliich his mind brought forth. His very failures arose from 
no want of industry or ability, but from excess of resolution 
that his aims should be at the very highest. In these money 
making days, can we forget that he expended almost a for- 
tune on his task ? If, as people think, wealth and luxury 
are corrupting society, should they omit to honor one of 
whom it may be truly said, in the words of Merlin, that the 
single wish of his heart was " to give them greater minds?" 

Feed and Treatment of Horses. — Hay and oats make 
the best feed for horses that are obliged to work hard and 
regularly. If the hay is cut fine and the oats bruised or 
ground, the whole mixed and moistened, the horse will eat 
his rations quicker, digest them sooner, and thus have more 
time for resting and renewing his power for labor. Farmers' 
horses that work little during the winter time may be kept 
cheaper by cutting and mixing bright straw and hay in equal 
quantities, and adding a ration of steamed potatoes or raw 
carrots. Colts should be fed liberally on good hay — bright 
clover is best — and bruised oats ; give them a roomy box 
stall in stormy weather and during nights. Litter freely, and 
do not let the manure accumulate under them. Sawdust or 
spent tan makes good and convenient bedding; in cities and 
villages they are often cheaper than straw. Groom horses 
well and let them have exercise every day ; a run in the yard 
is excellent. See that stable floors over basements are sound 
and strong. Arrange the feeding racks so that dust and hay 
seed will not fall into the horses' manes or eyes ; some horse- 
men build their mangers too high, thus forcing the animal to 
take an unnatural and painful position when eating. Farm 
horses that are not worked should have their shoes taken 
off, and those that are driven on the road should be kept well 
shod. — Stock Journal. 



MACHINE FOR ROLLING TAPERED BARS. 



Mr. Henry Kesterton, of Birmingham, Eng., has patented an 
ingenious arrangement of rolls for rolling taper tubes or 
rods. According to his plan, there is employed a pair of rolls, 
each roll having a spiral groove of variable depth, and of 
half round section,turned on it. The groove in one roll is a 
right handel, and that in the other, a left handed spiral, as 
shown in the engraving, and when the rolls are placed to- 



M. Devergie, a French chemist, finds that water contain- 
ing only one four thousandth of its weight of carbolic acid 
sufficed for the disinfection of the Morgue in Paris during 
the hottest weather, when it contained six or seven bodies. 




gether and geared, so as to revolve In union, the grooves form 
a series of eyes, which, as the rolls revolve, appear to move 
laterally, and gradually decrease in size. Thus, if a bar or 
tapered strip of iron, bent so as to approximately form a 
tube, be introduced between the rolls at that end where the 
grooves are largest and deepest, it will be gradually shifted 
towards the other end of the rolls as it passes between the 
latter, and will thus be rolled tapered. 



MAINE'S PORTABLE WINDOW VENTILATOR. 



We have been using the above ventilator (an engraving of 
which is annexed) in our office, with much satisfaction, for 
some time. By its means we find the condition of the air in 
the apartment much improved. 

The principle of the invention is the deflection of the in- 
flowing current directly up toward the ceiling, where it be- 
comes diffused, and gradually falls without creating sharp 
currents. 




Short sheet metal elbowed tubes are fixed in pieces of 
board, which overlap and are held together by a bolt which 
passes through a slot in one of them, so that they can be ad- 
justed to fit windows of different widths. These boards are 
placed with their outer ends flush to the window casing, and 
the lower sash is raised to rest upon the upper edge of the 
apparatus. The joints are made tight with suitable packing. 
Each elbow tube has a damper to regulate the admission of 
air. 

The apparatus is cheap and simple. It can be applied any- 
where ; and, if others are as well pleased with its working as 
we have been, it will gain a wide-spread popularity. 
• Patented March 1, 1870. Underhill & Co., 95 Duane 
street, New York, will give further information on applica- 
tion to them. 



THE APPLICATION OE MECHANICS AND MECHANICAL 
PRINCIPLES IN AGRICULTURAL OPERATIONS. 



Truthfulness is a corner stone in character ; and if it be 
not firmly laid in youth, there will always be a weak spot in 
the character. 



We copy from the Ohio Convention Reporter, published at 
Columbus, Ohio, some extracts from the introductory address 
by Hon. L. F. Ward, delivered before the Ohio State Agri- 
cultural Convention at its last meeting. We would also state 
that from the Reporter we learn that another meeting of the 
convention will be held on the 3d and 4th of January 
1872, at Columbus. We hope it will be well attended. Such 
associations do a vast amount of good in the dissemination 
of practical knowledge among the agricultural producers of 
a State, and we are glad to see that a growing interest is 
manifest among the farmers throughout the country to en- 
lighten themselves on subjects so important to their pros- 
perity. The speaker thus accords to the mechanic and in- 
ventor, due credit for the great advances made in the agri- 
cultural field : 

" We may rejoice that we live in a period of mechanical 
triumph. The dreams of past ages are already more than 
realized. The " alchemy " of invention has learned the world 
more than the transmutation of baser metals into gold. By 
machinery, crude iron ore, in the hands of scientific manipu- 
lators, is wrought into delicate hair springs and tiny watch 
screws, worth far more than so much gold ; and so is it in a 
thousand places. There is something truly wonderful to 
stand among the machines, and see what is accomplished by 
the mechanic arts of the age. 

By the electric telegraph we have almost distanced time, 
and by steam locomotion we have nearly destroyed the idea 
of terrestrial distance. 

This rapid advance of the world announces the dawning of 
"millennial morning," when wearied fingers can give place to 



those of steel; when exhausted muscles rest and let sinews 
of iron endurance do the hard work ; when, indeed, emanci- 
pated humanity may rest, and the mind preside over mechan- 
ical agencies doing his work ; when we may have leisure for 
cultivation of intellect and such development of both mind 
and matter as will elevate our race. 

There is something impressive in contemplating the tri- 
umphs of mechanical skill exhibited in this nineteenth cen- 
tury. These triumphs come so rapidly, are being developed 
everywhere, that we scarcely note the wonders before they 
are displaced by others. Every department of industry has 
its new machinery and new modes of accomplishing wonder- 
ful results. New fields of enterprise are being constantly 
developed, while inventors are handing out new devices and 
improved machines to accomplish new work, and are teaching 
the world how to do things better and more surely. 

I need hardly say that agricultural pursuits are entirely 
different and surrounded by a different kind of machinery 
than when we were boys on the farm. Do any of you remem- 
ber the thump, thump, of the winter's flail, and the long 
weeks of hard threshing? These have given place to the 
thresher and separator, and the work of the winter is done in 
a day. We can some us remember the old flax brake, the 
" scutching " board, the old spinning wheels and hand looms, 
and the months it took our mothers and sisters to produce 
the wearing apparel of the family. These are all gone, and 
steam has been harnessed on to automatic machinery, and a 
thousand spindles hum and power looms " weave away the 
web " to warm and adorn us. You can remember the long 
weeks of back aching hand mowing. Since then the mow- 
ing machine, in a hundred forms, has been wheeled in, and 
with his team the farmer does in a few days and easily what 
was a tedious and long " haying." All departments of farm 
labor have improved tools and machinery, and new modes of 
accomplishing the work that used to make farm labor so 
wearying. 
demand for the practical application of science. 

A competent amount of knowledge of the fitness of ma 
chinery and its auxiliaries is a valuable attainment for him 
who would make agricultural work a success. The honest 
farmer, who had learned a part when he had learned that 
the axles of his wagon needed lubricating, and so kept his 
tar bucket filled and at hand, showed that he had not matur- 
ed his mechanical knowledge when he applied tar to the 
cogs and pivots of his Yankee clock, and was, himself, much 
surprised when he found it would not run ! 

The use of machinery on the farm implies the want, of 
mechanical principle, and the farmer would hardly use his 
steel plow for a stump machine, or his reaper for clearing 
brushwood, or his mower for trimming his hedges; yet as ab- 
surd things as these have been done. We do not expect the 
enlightened farmer will insist on putting his corn in one end 
of his sack, and a stone in the other, to balance it, even on 
going to mill on horseback ; but we do often see the laborer 
working away at the wrong end of the lever, doing his work 
wrong end first, and in the hardest way. A little clear head- 
ed thought, that weaves in mechanical ideas, wonderfully 
helps on even herculean tasks. 

AS AN IMPROVER OF FARM IMPLEMENTS. 

The farmer ought to be the best judge of farm implements 
and farm machinery ; and, if properly instructed in mechani- 
cal principles, could not only (as he now does) discover the 
defects of tools and machinery, but could at once cure and 
perfect them. He should indeed, select an easier and more 
rapid accomplishment of many agricultural employments 
now involving hard muscular labor. 

It is the mission of applied mechanics to emancipate the 
agricultural laborer from that exhaustion that holds both 
soul and body in the slavery of a mere animal drudgery. 
Why may not a great deal that is now done by muscular ex- 
ertion be accomplished by improved mechanical adaptations ? 
Why not harness up the unmeasured power of steam to do 
sorae of his work ? And what objection can there be to let- 
ting the idle winds pump water, for his stock or for irrigating 
his lands in time of drought? With a little mechanical and 
engineering skill, a whole farm could be well watered at a 
comparatively trifling expense. Can you see any reason why 
in the future, steam may not do our plowing — and indeed a 
great deal of our farm work ? 

Thought and mechanical science will enable any to judge 
as to how power should be applied — whether with rapid or 
slow motion, or whether great power is to be attained by re- 
ducing motion. I have no doubt that this single' fact will 
account for the difference we find in the ease with which 
some accomplish much with little effort, while others do 
everything by the hardest. The farmer should know so 
much, of the strength and nature of the material and con- 
struction of the machinery he uses, that. he may form an ac- 
curate judgment of its capability and durability. He is the 
only proper judge of his own machines. 

THE FARM SHOP. 

The farm should have a good shop, well furnished with 
material and tools, where, in stormy weather, tools and im- 
plements can be repaired, and new labor-saving machinery 
constructed ; and if half the time lounged away by many in 
bar-rooms and saloons were used in this shop, it would make 
the farmer so much a mechanic that he could repair much of 
his machinery in a great deal less time than is now spent in 
hunting for and being disappointed by mechanics." 

After referring to the proposed new agricultural college of 
Ohio, and recommending the Professor to insist upon the. 
pupil doing the science as well as reciting from text books, 
Mr. Ward closes with a word in behalf of 

THE MECHANIC AND INVENTOR. 

"The world has been in the habit of giving these producers 
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a very unenviable place, and speaking of them as the " greasy 
mechanic" and " poor inventor," and has assigned to them 
a subordinate place in the social scale. " Yet by their works 
ye shall know them," and rank them too. 

The mechanics and inventors of the nineteenth century are 
the " royal family " of the world — the true " aristocracy," 
before whom, if any, we should uncover. Inventors' and 
mechanics' skill have developed and opened this whole na- 
tion as it could not have been done without this agency. 
Without these (as the world was two hundred years since) it 
would have taken a thousand years to do what has been 
done in the United States in the last fifty years with steam 
and the fruit of invention. How magical the facts that meet 
us ! How like enchantment the wonderful results attained ! 
See the magnificent palaces flying along our railroad lines, at 
the rate of thirty or forty miles an hour, and ourselves talk- 
ing with the wings of lightning across continents and through 
oceans ! Ingenuity and mechanical skill, guided by science, 
have attained this glory. To the scientific mechanic and in- 
ventor is the chief honor due. Capital has aided and sustain- 
ed this enterprise, but it has been repaid, principal and inter- 
est, and the chief poean should be given to these active man- 
ipulators. Let us grasp the honest hand of skillful indus- 
try, and honor them as we ought." 



(Kaxxm^Aena. 



The Editors are not responsible for trie opinions expressed by their Cor. 
respondents. 



Traction Engines—Steam Plowing. 

To the Editor of the Scientific American : 

The combined efforts of inventors, to surmount the difficul- 
ties attending the practical use and introduction of steam 
road wagons and plows, may make a few words upon this 
hackneyed theme of some interest, especially to your many 
readers who are directly connected with agricultural pursuits. 

The Williamson road steamer and plow, New York, the 
Parvin steam plow, Philadelphia, the Redmond steam plow, 
Rochester, N. Y.,the New Albany,Ind. road wagon and plow, 
the Porter & Aveling heavy road locomotive, and a num 
ber of others which are now being perfected, make the list 
quite respectable. 

The steamers enumerated above, in their efforts to get trac- 
tion or hold to exert power upon the road, may be divided into 
three classes. The first class is by the resistance of the main 
bearing wheels at each contact, and embraces the William- 
son, the Parvin, the Porter & Aveling, and most of the other 
heretofore unsuccessful machines. The second class consists 
in thrusting, through the tire, at earth contact, a pointed in- 
strument; this includes, besides the Redmond, two or three 
more machines not now fully perfected. The third class con- 
sists of the use of shoving legs, hanging at an angle of 45° 
to 39°, which includes the New Albany machine. 

The Williamson steamer is one of the most perfected forms 
of the first class of steamers. Yet when it is at its greatest 
strain, the machine will not exert a dead lift of more than 
one half its own weight, and to do that it requires 56'53 inches 
piston surface at one hundred pounds, compounded in the 
gearing 16 to 1. The weight of the machine, with wood and 
water, will be probably 16,000 lbs. Why 56 53 X 100 lbs. 
pressure X 16 to 1 gearing(=90,480), should not produce bet- 
ter results, is incomprehensible to me. 

The operatious of devices of the second class (the Red 
mond) are much better; with only one half of the weight of 
machine of the Williamson, it can exert as much of a lifting 
po wer, or pulling force, in open field plowing ; but the machine 
is not adapted to road service, as upon hard surfaces the 
thrusting points do not act ; hence, as a road wagon it should 
be placed in the first class. Inventors are forced to make a 
machine equally efficient as a road wagon, portable power, 
or steam plow. 

We witnessed a few days since the operation of the New 
Albany machine; weight 2,000 lbs., cylinders 2 inches diam- 
eter and 4 inch stroke, ten in number ; steam 50 lbs. The 
cylinders were evidently too small, yet the movements were, 
novel, and seemed to be suggestive of a principle that will 
yield better results than either the first or second class of 
machines mentioned. In this machine a toothed yoke, worked 
on the main engine shaft, operated backward and forward 
four horizontal slides ; to each of these slides were suspended 
two straight pushing legs, with a hoof on each, resembling a 
horse's hoof. At the first trial these legs were suspended at 
an angle of 33°, and would slip occasionally, in soft ground. 
In the second trial they were shortened to 39°, and there was 
found no disposition to slip. At 45° angle of leg this machine 
would pull its own weightof lifting force ; at 39°, one and one 
half times its weight, and at 33°, twice its own weight. 

The inventor claims he is only using the mechanical move- 
ments of a horse, which can very readily, when required to 
do so, lift its own weight. Upon the machine was an eight 
horse power boiler, 50 gallon water tank, coal bunkers, etc. 
My attention was particularly directed to the boiler, it being 
a vertical sectional safety boiler, entirely surrounded by an 
outside exhaust case, where the feed water was heated and 
condensed, and waste water saved to use again. With engines 
in proportion to boiler, I look for good practice in this ma- 
chine. 

The urgent demand, all over the country, for the devices 
mentioned, makes any information in regard to them watched 
with more than ordinary interest. The writer is a farmer, 
not well vursed in mechanism, but feels very much like pur- 
chasing some one of the implements mentioned above as soon 
as he can intelligently do so. I believe there are many farm- 
ers just like myself; hence the impor'n.nce of scientific men 
expressing their opinions, that parties about purchasing may 
profit by their views. 

Greenville. Ind. Advocate of Steam Farming. 



An Underground Railroad in New York. 

To the Editor of the Scientific American : 

On reading your article on the "Progress of the Under- 
ground Railway System " (Scientific American of Decem- 
ber 2d.), I »annot help calling attention to some points in the 
history of this important question, which now requires only 
a little public spirit, on the part of the inhabitants of New 
York city, to be finally set at rest in the manner most con- 
sistent with the economy and convenience of the business 
community. In view of the simplicity and cheapness of 
construction, the avoiding interference with structures and 
streets, and the safety in traveling, all of which are secured 
by the tunnel system, it may be fairly taken for granted that 
the superiority of this mode of construction is demonstrated. 
Especially is it so when the locality under consideration is a 
crowded city, of which every square foot of the surface is 
covered with costly buildings, and every street filled with 
daily increasing traffic. Leaving, then, this part of the sub- 
ject, I propose to consider its special adaptation to the wants 
of New York. 

The length and narrowness of this city necessitate a rapid 
means of transit from one end to the other; and the stream 
of traffic, as well as the already expressed public opinion, 
point out Eroadway as the road under which the tunnel 
should be made. Another recommendation of this course is 
its termination at the Battery, the only situation at the 
southern extremity of the city where a depot, sufficiently 
large to accomodate the traffic could be constructed. Thus 
the route of Broadway will certainly be the best for the low- 
er and business portion of New York ; and it may be left an 
open question, for the present, "as to whether the railroad 
should, at some point up town, diverge into one of the ave- 
nues, or continue up Broadway to the end, thus terminating 
on the west side of the city. It would probably be necessary, 
in the latter case, to make a bifurcation about halfway up 
the island, so that a branch might diverge to the east side 
and Harlem. If this plan were adopted, the branch should, 
if the non-interference of house property be kept in view, 
leave the main line at the junction of Fifty-ninth street and 
Eighth avenue, and pass under the Central Park. But it 
would be less expense, and it would afford accommodation to 
all parts impartially, to let the railroad quit Broadway at 
Union Square and then follow the course of Fourth avenue 
to Harlem. 

Public needs would demand depots, not farther apart than 
half a mile, in the lower portion of the city. Starting from 
the Battery, these depots would be situated as follows : at 
Wall street, Worth street, Spring street, Washington Place, 
and Union Square. Beyond this point, the depots need not 
be in such close proximity to each other. 

Trains stopping at all stations would reach Union Square 
from the Battery in nine or ten minutes. To effect this, lo- 
comotive engines specially designed to accomplish a high 
velocity as soon as possible after starting would have to be 
constructed. This has been done on the Metropolitan Rail- 
way of London, on which trains frequently attain a speed of 
twenty-five miles an hour between stations that are not more 
than half a mile apart. To free this traffic from perils of 
persons crowding on to trains that have started, a lesson 
from European management would have to be Uarned. No 
person under any pretence whatever should be admitted to 
the platforms after a train is in sight. If such a rule be rig- 
idly enforced, a hundred passengers can safely mount a train 
in one minute, and so the detention would be as short as 
possible. 

Under these regulations, trains at three minute intervals 
can be run with perfect safety. By never permitting a train 
to leave a station till the previous one has quitted the sta- 
tion in advance, trains can travel with complete immunity 
from disaster ; an end which has not yet been reached on 
lines, with trains an hour or two apart, worked on the old 
happy-go lucky system(V) of signaling. 

There are many other suggestions I could give you, such 
as the construction of cars with several side entrances to 
facilitate rapid ingress and egress, but I forbear for the pres- 
ent. The chief point for the public consideration is how to 
get rid of the Ring and the viaduct thereof. This seems in a 
fair way to be accomplished ; and when the course is clear, 
the Underground Railway will only require impartial consid- 
eration on its merits, and then we can go ahead and make 
it. 

New York city. D. B. 

Testing Kerosene Oil. 

To the Editor of the Scientific American : 

I obtained some kerosene which had been inspected by 
the Government inspector, and passed as standing the test of 
110° Fah. before throwing off vapor, or the flashing point, as 
commonly called .; and I placed the same in a long test tube, 
in which was placed a delicate thermometer. I then inverted 
the tube, full of oil, in a vessel containing water, so that the 
vacuum in the tube was complete. I then applied heat to 
the water, and watched carefully the thermometer; and, at 
86° Fah., the vapor began to ri e in bubbles and collect in 
the top. At 142° large bubbles rose rapidly, and at 190° about 
33J,- per cent of the oil was in vapor. I then allowed it to 
cool, when the bubble disappeared from the top by condensa- 
tion. I then took some of the same oil which had not been 
heated, and passed ozonized air through it, then subjected it 
to the same test as the previous ; and I found the thermome- 
ter stood at 174° Fah. when the first bubble of vapor rose to 
the surface, and at 190° Fah. only about 2 per cent of vapor 
was thrown off. 

I think the apparatus for testing the flashing points of ke- 
rosene and petroleum oils, as at present used, are very inef- 
fective and inadequate for the purpose, and oils are passed, as 



standing 110° fire test, which vaporize at much lower temper- 
atures. 

I believe an apparatus made like that described by me 
would be more simple and certain. 

New York city. C. F. Dunderdale. 

Equilibrium or Water in a " JVest " of Steam 
Boilers. 

lo the Editor of tlte Scientific American : 

In last week's issue of your journal, H. P. S. of Kansas 
city, Mo., tells us of a "Curious Freak of Twin St ( eam Boilers " 
and asks the " decision of older engineers." Probably an 
explanation of the " mysterious working " would be accepta 
ble from a young engineer. 

A host of engineers have encountered and are still encoun- 
tering the same difficulty. The cause in nine cases out of 
ten is malconstruction, which is the trouble in the case of H. 
P. S. The steam connections are entirely too small, and they 
must be enlarged to prevent the difficulty. When the pro- 
duction of steam in the boilers is equal, there will be no such 
trouble. 

[t is only when the production of steam in the different 
boilers is disproportionate that this difficulty developes itself. 
The water is depressed in the boiler producing the most 
steam. It is caused by the resistance the steam encounters 
in adjusting the pressure in the different boilers. A greater 
quantity of steam crowding through one stand pipe than the 
other, a greater resistance will be encountered and a depres- 
sion of water in that boiler is the result. 

There is a corresponding increase in the pressure of steam 
in the same boiler. This difference in pressure may be meas- 
ured by the difference in the hight of water. If the difference 
in hight of water is two inches, the difference in pressure will 
be nearly one ounce ; four inches, nearly two ounces, six inches 
nearly three ounces ; or the difference in pressure will be the 
difference in weight of the column of water in each boiler. 
The pressure of steam may be 90 or 100 lbs to the square 
inch, speak of the difference only. 

It is simply impossible to fire two or more boilers so even 
ly that the amount of steam produced in the different boilers 
will be equal. Then what is the remedy? It is to make 
the steam connections and stand pipes on top of the boilers 
large enough to allow the pressure of steam to adjust itself 
in the different boilers without disturbing the equilibrium of 
the water. The smaller these connections are, the more 
trouble it will be to maintain the same water level in the dif- 
ferent boilers. 

The pressure of steam and water in a " nest " of boilers 
may be compared to a huge balance suspended with equal 
weights, the equilibrium of which can be disturbed by the 
slightest cause. 

In the case of H. P. S., he should have larger connections 
between the boilers — say a four inch pipe connecting the two 
boilers either above or below the water line, so as to allow a 
freer passage between the boilers, and he will have no fur- 
ther trouble ; or, what is still better, he should compel the 
builders to place (at their own expense) larger and proper 
steam connections on the boilers. 

It shows gross ignorance in the management of steam on 
the part of builders to set up two steam boilers " sixteen feet 
long and forty inches in diameter," with only " two inch" 
steam connections; with such imperfect conuections boilers 
are positively dangerous. 

Zanesville, O. W. A. C. 



making; Flour without millstones. 

To the Editor of the Scientific American : 

In regard to your article, page 353, current volume, on the 
manufacture of flour, I would like to answer a few questions 
and ask a few others. 

I am constantly using a machine, such tis you speak of, that 
will grind wheat, or, in fact, almost anything, without the 
use of stones, and will run for years without repairs. But 
your article says there is no heat. That is not so; the heat 
produced in the winter is about 60 or 70 degrees, and in sum- 
mer about 100 ; acd, as you say, it is done by extreme veloci- 
ty and requires no skilled labor. But what I wish to ask is. 
will it make better flour, and what would be the difference in 
the price of labor now used, and the price of bbor with one 
of these machines? I have had considerable experience 
with this machine, and have ground, iu ten hours, 15,000 to 
18,000 lbs. of a substance similar to flour. 

Brooklyn, N. Y. G. T. Granger. 



The Existence of an Open Sea at the Poles of 
the Earth proved by magnetism. 

To the Editor of the Scientific American : 

As a general rule, fresh water from wells and brooks 
freezes at 30° Fahr., sea water at 28J-° Fahr., regulated, how- 
ever, by the amount of salt and saline matter it contains. 

Rain water freezes generally at 30^° Fahr., and distilled 
water at 31° Fahr. Fresh and sea water ice melts at 32° 
As sea water gives out its salt, etc., in the act of freezing, 
therefore the ice of both melts at the same degree of heat. 
These facts being understood, the following experiments 
were performed on November 28, 29, 30, and December 1,1871. 
During th=i four days of those experiments, the thermometer 
in the shade ranged from 17 1 Fahr., to 24' Fahr., between 
7 A.M. and 4P.M. The wind blew hard from the north 
west. 

Everything being ready, we commenced at 10 A. M , in the 
shade, and the experiments were continued until 12 noon, 
and the experiments on each day were made at the same 
time of day. 

The experiments in detail are as follow; We took two 
wooden bowls, highly coated with shellac varnish, being 8 
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and 18 inches in diameter respectively. The smaller one 
was intended to represent the open polar sea, and the largei 



The walls of the cave are studded with water worn crystals 
of calc spar-carbonate of calcium ; a light blow with the 



one, to represent the belt of ice which surrounds that sea 'hammer reveals the beautiful interiors of these rusty look- 
in the large bowl, we put 4 inches of water, and the same ;ing nodules. 

depth in the small one. The large vessel was placed upon e ! The origin of the cave is plainly and indelibly written on 
pine table insulated by a plate of glass beneath it and thi I the walls of every passage and chamber ; the characters are 
table, and the small bowl was placed in the center of thi I horizontal water marks and ledges, such as would be pro- 
large one, with another plate of glass under it. I duced by a running stream of water. They are so plain and 
The water, when first put into the two vessels, was of thi distinct as to preclude the possibility of its having been pro- 
same degree, that is, 34° Fahr. It was brought from th' duced by any other cause than a subterranean river. 



kitchen for this purpose. 

Having the electromagnetic machine and the battery read j 
we made the circuit at 10 A. M.. At 11 A. M., there was 
thin scum of ice in the outer vessel but none in the inner one 
The thermometer in the outside one at this time indicate 
23^° Fahr., the same as the one in the shade in the open ah 
but the one in the small vessel was 28J° Fah., being J of 
degree above the general freezing point of sea water. Fi 
teen minutes after the circuit was broken (12 noon), then 
were signs of ice in the inside vessel, and, at 2-|- P. M., thee 
was a thin sheet of ice coverisg the whole surface. The the> 
mometers in both vessels and the one in the open air, nov 
stood at 23^ Fahr. The battery was supplied with crysts s 
of the sulphate of iron during the operation, so as to ke<p 
up a strong and uniform current. 

During the experiments, the water in the inside vessel wis 
continually examined with a microscope, and we observeqa 
vibration of the water and also a rotary motion around a com- 
mon center, until the circuit was broken. 

Now, as a slight agitation of water retards its freezing, \fi 11 
not such have a similar effect at the poles, to preserve foe 
water from freezing ? 

We have long entertained the idea that electric and mrg- 
netic currents pass and counterpass over the surface of tie 
earth, and are concentrated at the poles, where the intensfcy 
is the greatest. 

For as heat, light, and electricity are nearly the same in 
principle, and as decomposition in nature, friction, concis- 
sion, and chemical combinations in the earth, all tend to le- 
velope them, we can readily co nceive that, whenever tley 
are in an active state, that h at and motion must be there 
also. 

Therefore, if such a theory be true, the convergence of ,he 
electric and magnetic currents tu the poles of the earth, vill 
continually produce heat and motion, which will prevent ;he 
water from freezing; and, consequently, an open sea wih be 
the result. 

New York city. James Quakterman. 



There is considerable niter — nitrate of potassium — in the 
clay or silt found in many parts of the cave. Tradition says 
that, during the war of 1812, a man and his sons manufac- 
tured saltpeter here. At any rate, there are still to be seen 
remains of old leaches, which were used for the lixiviation 
of the nitrous earth. 

Bats seem to be the sole representatives of the animal 
kingdom; these melancholy creatures are found here in large 
numbers. They love the dark and shun the light ; does it 
follow that their deeds are evil ? 

There are, in this part of Missouri, a great many caves, 
large and small, in some of which are found most beautiful 
stalactitic formations. But there are none as large or intri- 
cate as the one above described. R. O. C. 



I For the Scientific American, 1 
LATENT HEAT OF LIQUIDS. 



BY P. H. VANDER WEYDE. 



LFor the Scientific American.] 
SUBTERRANEAN EXPLORATIONS. 



One of Nature's geological freaks during the ages pait re- 
sulted in the formation of a large cave near where the city 
of Hannibal, Missouri, now stands. It is not a new or r cent 
discovery, having been known for at least half a centur; . 

Though not to be compared with the Mammoth ca'e or 
Niagara Falls, it is still deserving of more attention than it has 
heretofore received, from the travelling and scientific wjrld. 

The entrance to the cave is one quarter of a mile from the 
west bank of the Mississippi liver, and about thirty feet above 
the bed of a small stream tint joins the Mississippi at this 
point. The bluffs are limestone, and from 200 to 300 feet 
high. Passing within the portals of the entrance, thf; ex 
plorer finds there three passages diverging as the radii of a 
circle; following either of these he will soon find hisiself 
entangled in a perfect labyrinth of avenues and passages, pass- 
ing into, through, above and below one another, at ever; con- 
ceivable angle. Instead of the one passage, with which he 
he started, there may be twenty or more, running in all pos- 
sible directions. This is the general arrangement oi the 
whole cave — a vast network of subterranean channels, a 
"mighty maze" and quite " without a plan." 

In some places the cave is four stories deep ; that is, there 
are that many distinct systems of galleries, one above another; 
at other places these may be all merged into one. The above 
will afford one some idea of the intricate and complicated 
structure of this wonderful underground city. 

To get lost is one of the easiest things imaginable. The 
explorer needs to take every possible precaution, if he 'vou d 
prevent such a result. The truth of this statement has been 
proven on more than one occasion ; but never, I believe, with 
any fatal or serious results. Two boys were once lost in the 
cave for a week, and had to subsist on raw bats during that 
time. On another occasion, a man, who had been lost for 
several days, came out at a point two or three miles from 
where he went in, and thus discovered a new entrance. 

The extent of the cave is not known, with any certainty. 
One avenue, which has been named "Grand Hall," is quite 
straight for nearly a mile in length. Judging from its direc- 
tion and length, it must pass under the Mississippi river, as 
also do many of the other passages. So that the cave is at 
once subterranean and sub-fluvial (if I may be allowed to 
coin a word). 

There is but little water in the portion of the cave visited 
by your correspondent, and the atmosphere is comparatively 
dry. 

The temperature, of course, is always the same, and that 
is near 60° Fahrenheit. Summer heat and winter cold have 
never penetrated to these subterranean vaults. The absence 
of water, or some other cause, has prevented the formation of 
those beautiful stalactites and stalagmites which are usually 
found in limestone caverns. 

The rock is the mountain limestone of the sub-carboniferous 
age ; and it is a fact worth noting, that all the great caverns 
of this country, if not of the whole world, are found in this 
formation. 



The adoption of the unit of heat has not only given rise 
to discoveries of a purely speculative scientific nature (of 
which an example was given on page 389 of the last number 
of this journal), but it has also led to important practical re- 
sults, of which the applicatio» of the knowledge of specific 
heat is an instance. A much more important result, how- 
ever, was the knowledge obtained concerning that class of 
phenomena where heat actually disappears and reappears ; 
this kind of heat has been called " latent heat," it is the 
heat of form; that| means, this apparently disappearing 
heat is the cause of the fluid and gaseous conditions of mat- 
ter; solids have no latent heat, fluids a certain amount, and 
gases a very large amount. Latent heat, therefore, must not 
be confounded with specific heat, as it gives rise to an entire- 
ly different class of phenomena. 

Before the acceptance of the unit of heat, the phenomena 
referred to were totally misunderstood. It was, for instance, 
supposed that when water was cooled below 32° Fah., it all 
suddenly congealed by the abstraction of a single degree of 
heat ; and, inversely, that ice of 32° had only to be heated a 
single degree above that point to convert it all into water. If 
this in reality were the case, the freezing of rivers in winter 
would be most inconveniently rapid, and the melting of ice, 
on the fields and mountain slopes, most disastrously sudden ; 
so that it would produce the most fearful inundations every 
day that the temperature rose above 32°. 

Fortunately this is not the case. When we attempt to raise 
the temperature of a very cold mass of ice, say of 10° Fah., 
by supplying it with heat from any source whatever, we find 
that its temperature will increase gradually till we reach 32° ; 
when this point is attained the increase in temperature will 
suddenly be arrested, notwithstanding that we continue our 
supply of heat ; and it appears that this further supply is all 
consumed in the operation of changing this solid condition of 
the substance gradually into the liquid. We see, further, 
that a very considerable amount of heat is, as it were, absorbed 
into the resulting water, and that this water will remain at 
the same temperature of 32° till all the ice is melted. If we 
try to find how much heat is absorbed in this way, we shall 
obtain as result 142 units, that means, that to convert one 
pound of ice of 32° into water of 32° will require as much 
heat as would suffice to heat a pound of water from 32° to 
174°. This is 142°, which, if applied to one pound of water, 
is, of course, 142 units. It is evident that, in this case, the 
thermometer can be no guide, since the ice, just before and 
just after the melting, remains at 32°, notwithstanding the 
absorption or consumption of 142 units. 

The heat thus disappearing is also called "heat of fusion," 
and any solid substance, when melted or converted into the 
liquid condition, will absorb heat in exactly the same way. 
The amount of heat thus rendered latent varies for different 
substances, of which the following table contains a few : 



Name of substance. 

Ice 

Spermaceti 

Beeswax 

Sulphur 

Tin 

Bismuth 

Lead 

Zinc 



Melting points. 
32° Fah. 
130° " 
149° " 
230° " 
430° " 
500° " 
617° " 
700° " 



Latent heal. 

142 units. 

144 " 

171 " 

142 " 

490 " 

550 " 

160 " 

480 " 



It will be noticed that the units of heat, absorbed by melt- 
ing, have no relation to the melting point ; so the latent heat 
of ice and sulphur do not differ, while their melting points 
differ considerably. The melting points of lead and bismuth 
differ not a creat deal, while the latent heat of the latter is 
three times as great as that of the former. No doubt that 
the crystalline tendency of the solidifying bismuth, which is 
absent in the lead, has something to do with the peculiarity 
that the body with ihe higher melting point has the less la- 
tent heat. 

It may be well to explain some of the methods of deter- 
mining the amount of heat absorbed by fusion, as this will, at 
the same time, give a clearer conception of the doctrine of 
latent heat. One method is to expose the solid substance, 
during melting, to a constant source of heat ; for instance, a 
Bunsen burner, of which it has previously been determined 
how many units of heat it will produce per minute, or how 



many degrees it will raise a pound of water in that time. 
Suppose such a burner were arranged so as to raise the tem- 
perature of one pound of water two degrees per minute ; 
every half minute would then be equivalent to a unit of 
heat ; and, with such a flame, it would then be found that one 
pound of ice of 32° would require 71 minutes to be converted 
into water of 32° ; or that one pound of solid beeswax of 149° 
would require 85 minutes to be entirely changed into the 
liquid condition. This method, however, is not adapted for 
correct estimates, especially in experimenting with the met- 
als at high temperatures, by rea,son of the great loss of heat 
by radiation in such cases. 

A more correct method is that of mixing, similarly to the 
method described on page 189, for finding the specific heat 
One pound of boiling water of 212°, poured in one pound of 
water of 32° will produce two pounds of water of the mean 
temperature of 133° ; but when the pound of boiling water is 
poured upon one pound of ice, it will commence with losing 
142°, which will be consumed to melt the ice and change it 
into water of 32° ; we shall then have one pound of water of 
212° — 144°, or 08°, and one pound of water (the melted ice) 
of 32° ; the mean of 68' and 32° is 50°, and this will be the 
temperature of the mixture. Or suppose we put, into the 
pound of water of 212°, one pound of spermaceti, previously 
heated to 129° or 130°, near its melting point. We shall then 
find that the water will soon be cooled down to 140°, and will 
have melted half the spermaceti, 72 units having been ab- 
stracted by the melting of half a pound of this substance. A 
pound requires 2X72 or 144 units of heat, or, in other words, 
the temperature of the boiling water exceeding that of the 
melting spermaceti, 212° — 130° or 82°, and the latent heat of 
the spermaceti being 144 units, it would require 144-^82, or 
nearly 7-f- 4 lbs. boiling water, to melt the whole of the sper- 
maceti. 

A third and most reliable method is the measuring of the 
amount of ice melted by the solidification of the substance 
under investigation, which previously has been melted and 
cooled to near its point of congelation or solidification. Know- 
ing that every pound of ice melted represents 142 units of 
heat abstracted, in that every 142d part of a pound of melted 
ice represents one unit, we have only to weigh the water ob- 
tained from the inside of a block of ice, into which the melt 
ed substance has been introduced, and which has been melted 
by the cooling and solidification of that substance. Take, 
for an illustration, a pound of melted tin, showing a temper- 
ature of 430° Fah., its melting point, and introduce it, in a 
proper vessel, in the inside of a previously hollowed large 
block of ice; the opening in the top is covered with another 
block of ice, and all is placed in a properly constructed box 
of non-conducting material so as to have no unnecessary 
melting on the outside. If we wait till the tin has solidified, 
but still has a temperature of 433% we shall find that three 
and a half pounds of ice have been melted, as we may pour 
so much water out of the hole from which we remove the 
tin, and as every pound of ice melted represents 142 units of 
heat, we have 3J X 142=497 units of heat for the latent heat 
given off by the melted tin during its solidification, without 
change of temperature. Or, if we wait till the tin has cooled 
to 32°, the temperature of the ice, we shall find that, in all, 
6J pounds of ice have been melted ;of this 2f is 400 units, the 
descent of solid tin of 430° to 32° ; the balance represents 
the latent heat. 

Electrlcity--I<ecture by Professor Doremus. 

Professor Doremus, in the last of his course of scientific 
lectures before the Young Men's Christian Association, New 
York, discoursed on electricity and its applications. In open 
ing, he said that Oersted, of Copenhagen, was the first to make, 
known the fact that electric currents have a marked influence 
upon the magnetic needle. This discovery led to a niulti 
tude of other discoveries, chief among which is the telegraph . 
The Professor here explained the minute details of operating 
the telegraph, and, in speaking of the rapidity with which 
the electric current moves, stated that recently a message 
was sent from Cambridge, Mass., to San Francisco and back 
in less than three quarters of a minute, excepting the time 
necessary to repeat it at the various stations. A prince vis 
its us, and almost the very moment he lands on our soil, his 
family are acquainted with the fact by electricity. Another 
prince lies on his deathbed, and day by day, hour by hour, 
the whole civilized world is informed of his condition, and 
made to sympathize as one common family. It has been 
claimed recently that electricity will one day supersede the 
steam engine, but he could not think so, as it seems thus far 
to be utterly impossible to move anything but comparatively 
delicate instruments or machinery by its method. Professor 
Doremus next explained the various applications of electric- 
ity to heat for purposes of exploding torpedoes, blasts and 
mines, and even for assisting in surgical operations by heat- 
ing the platinum knife, which, when used, of course cauter- 
izes the wound ; also the application of the galvanic battery 
to the human system in cases of paralysis and poison. The 
Professor had seen a person, whose arm was rendered utterly 
useless by the disease just mentioned, perfectly cured in 
from five to six weeks by the use of the battery. In conclu- 
sion, the speaker remarked that the greatest, most glorious 
field for this agency — its application to the human system to 
restore life, or, in other words, as a resuscitator — was as yet 
wholly unexplored ; but he trusted that we should, before 
many years, find a solution of this problem. 

A Connecticut paper says that a lawyer hung out his 
shingle in the town of Bethel, in that State, but left after a 
year, having had only one case, and that was of inflammatory 
rheumatism. Hard on the lawyer, but creditable to the 
Bethelists. 
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Automatically Acting or Rocking Sate. 

Only when the points of support in a swinging door or 
gate are in the same perpendicular line, will it remain in any 
position in the arc of its oscillation on its hinges. If the top 
hinge he placed to one side of trie perpendicular line which 
passes through the lower hinge, the gate will swing toward 
that side of the perpendicular. If the top hinge be made 
movable from fide to side of the perpendicular line described, 
it is obvious that the gate may be made to swing, by its own 
gravity, either one way or the other, as the hinge is thrust 
to one side or the other. 

The gate which forms the subject of the annexed engrav- 
ing is thus construct- 
ed, and is also made 
to latch and unlatch 
itself automatically 
on the approach of 
vehicles, opening in 
the direction of tho 
advancing carriage, 
and closing automat- 
ically after the ve- 
hicle has passed. 

This is accom- 
plished by very sim- 
ple means. The car- 
riage, as it approach- 
es the gate, passes 
over a rocking 
bridge, A. From a 
perpendicular rock- 
bar, attached to A, 
passes a cord, rod, 
or chain, B,to a lever 
(not shown) behind 
a tilting bar, C, piv- 
oted to the hinge 
post of the gate, 
which tilting bar 
carries the pintles 
which support the 
gate and on which 
it swings. 

The top part of 
the tilting bar, C, 
slides back and forth 
in a metal guide, D, 
as it is tilted from 

side to side by the action of the bridges, of which there are 
two, as shown. 

In swinging together, the gate latches itself. It is unlatched 
by the wheel of the carriage which, in passing over the 
bridge, depresses a weighted crank lever, E, which acts to 
raise the latch through the rod, cord, or chain, F, the bell 
crank lever, G, and rods which operate the latch. 

The gate, as it swings open, strikes against wind guards, 
I. These are pivoted to the tops of the short posts which 
support them, and are attached by short chains to the con- 
necting rods, B, as shown ; by which means they act to give 
the gate a start in closing, this being necessary when the ac- 
tion of strong winds opposes the movement of the gate. 

It is evident that when, in passing over either bridge, the 
tilting bar is inclined to swing the gate open, the rocking of 
the bridge on the other side of the gate will tilt the bar in 
the other direction, so that the gate will close. It is also evi- 
dent that no animal can open the gate, nor can it be left open 
by accident, so long as the working parts are in order. A 
rider on horseback opens the gate by lifting with his hand 
the lever, H, which is connected with the latch. When droves 
of stock are passing through, the gate is held open by a hook 
on the wind guards. 

The gate is easily made, by ordinary workmen, from ma- 
terials generally at hand ; and any ordinary swinging gate is 
easily altered into one of these rocking gates. ■ 

The invention was patented July 12, 1870, and February 7, 
1871. For further particulars and descriptive catalogues, ad- 
dress J. Madison Cutts, attorney and counsellor at law, cor- 
ner of 7th and E street, Washington, D. C. 



yards those birds that are inclined to set, and which conse-ll the combined merits of simplicity, durability, effectiveness, 
quently take every opportunity of warming the eegs in the and cheapness, as will be seen from the following description 
nests. If any one will attempt to preserve eggs that have and an inspection of the engraving in which a section of the 



been subjected to the hatching process for one or two days, 
he will discover the force of this statement. Kohler, of 
Germany, who owns an extensive poultry raising establish- 
ment, and who every winter preserves thousands of eggs 



stop is shown. 

A represents the pedestal to be attached to the washboard 
by the screw, B. This pedestal can be made from wood, brass 
iron, or porcelain, in plain or ornamental forms, the gimlet 



without ever losing one, has recently published an account] pointed wood screw, B, being permanently attached. Therub- 
of his method of proceeding, and has given the following i ber cushion, C, is to be attached to the door by a screw, D. It 
rules for securing favorable results : will be seen that the contraction of this rubber cushion when 

1. The nest must be placed in a cool position. . entering the cup-shaped cavity in the end of the pedestal, and 

2. The fowls that show a tendency to set must be removed lits natural expansion, after entering, constitutes the catching 

device It requires 



but little direct push- 
ing to fasten the 
door, and but little 
to unfasten it, yet it 
is held firm against 
wind or draft. 

The striking of the 
face of the pedestal 
against the base of 
the rubber cushion 
lessens the concus- 
sion. The simplici- 
ty, cheapness, and 
usefulness of this in- 
vention recommend 
it to builders, car- 
penters, and families , 
the cost above the 
ordinary pedestals 
now in common use 
being merely nomi- 
nal. It requires no 
skill or special tools 
for application. In a 
word ,itisoneof that 
class of little things 
by which the public 
is benefitted cheap- 
ly, and from which 
the manufacturer 
generally reaps a 
substantial pecunia- 
ry reward. 

Patented June 27 
1871. For further in- 




AUTOMATICALLY ACTING OR ROCKING GATE. 

at once, and placed in separate inclosures until this propen- 
sity has left them. 

3. If many hens be confined in the same inclosure, or use 
the same nests for laying their eggs, the eggs ought to be 
removed from the nests several times a day. 

4. The eggs ought to be assorted according to age, and 
preserved in boxes with the covers always partially open. 
These boxes must be kept in a cool, airy, and perfectly dry 
place. 

5. At the commencement of winter, the store of eggs is 
placed in some room that is not heated by fire, but that is, at 
the same time, thoroughly protected from frost. 

6. The packages should be so arranged that the oldest may 
be used first. 

Eggs treated according to these rules do not acquire the 
peculiar taste which is generally the result of the recipes in 
vogue for preserving eggs. 



WENDELL'S 



COMBINED DOOR 

FASTENER. 



BUFFER AND DOOR 



The object of this simple device is to act as a buffer in 
preventing door knobs from striking the wall when doors are 



Preserving ISggs. 

The subject of the preservation of eggs, says the Boston 
Journal of Chemistry, has recently attracted a great deal of 
attention, and many methods of effecting it have been pub- 
lished ; though none are altogether perfect, for the simple 
reason that the true cause of the spoiling of the eggs is 
either unknown by those who have attempted to furnish us 
with directions, or has been lost sight of by them. There 
are two efficient causes for the spoiling of eggs, and unless 
one or both of these are avoided, we cannot hope for success. 
The first is exposure to a high temperature, and the other is 
access of air. It may be safely affirmed that at temperatures 
below 32° Fahr. nearly all change ceases in organic bodies, 
while very few organic substances will bear continual expo- 
sure to a temperature above 90°. The freezing point is rather 
too low for the preservation of eggs in good condition, as 
freezing affects the flavor unfavorably ; but, if we desire to 
preserve eggs in the best manner, we must keep them cool — 
say at a temperature below 50°, if possible, a temperature 
which is frequently maintained in good cellars. But it will 
be of no use to place the eggs in a cool cellar if they have 
been previously exposed for hours to a temperature of over 
90°. 

The collection of the eggs must, therefore, in the first 
place, engage our attention. Those who raise poultry, and 
especially those who keep fowls for the sake of their eggs, 
commit a great error when they fail to remove from their 




thrown open, and at the same time to keep the doors in the 
open position when so desired. The objection to devices now 
in use, for overcoming the concussion in throwing the door 
against the washboard pedestal, is the rebound they gire the 
door, throwing it away from the position designed for it. To 
obviate this, several devices have been brought out, consist- 
ing of springs, ratchets, catches, etc., most of which have 
been proved too intricate and expensive for the purpose. 
The door buffer and fastener in the annexed illustration has 



formation address 
Philadelphia, Pa. 



Wendell & Francis, 436 Walnut street, 



Recent Progress In Chemistry. 

1 wonder what Sir Humphry Davy would have said to 
an" one who talked about stellar chemistry. That great man, 
in ridiculing the idea of lighting London with gas, triumph- 
antly asked the fanatics who proposed such a wild scheme, 
whether the dome of St. Paul's was to be the gasometer? 
Yet we cannot imagine Regent street illuminated, or rather 
darkened, with dips again, and to us stellar chemistry has a 
real meaning. Who will venture to bound a science which 
reaches far away through space, and with unerring accuracy 
tel.s us the composition of distant worlds and distant suns ? 
Wliat can be more humiliating to our small intelligences than 
the reflection that a distant star will photograph its spectrum 
on r. sensitive surface with the ray of light that left it when 
the: oldest man in this room was a boy? What would the 
greit father of British chemistry have said, had he stood in 
thellecture room of the Royal Institution, where his great 
discoveries were made, and seen the burning hydrogen ex- 
tracted by our great countryman Graham, from a meteorite, 
the beat and light of another world : or could he look with 
Lockyer on the burning flames of hydrogen, which dart up 
from the sun to a hight of 50,000 miles, or could he read the 
flashing telegrams which run so rapidly round our world, 
that all our notions of time are completely upset, and we 
actually receive intelligence today which was sent tomorrow? 
(Excuse the apparent absurdity; it only shows how powerless 
language is to keep up with human progress.) Had he lived 
with us, he would have seen a large city dependent entirely 
for its communication with the outer world by a marvellous 
kind of photography, so minute that it enabled a pigeon to 
carry a proof sheet of the Times under its wing. — E. C. O. 
Stanford. 

Thu increasing use of bromide of potassium, another of 
chemistry's contributions, would have been impossible, were 
it not for the extraordinary discovery of an apparently eva- 
porated sea water bed in Germany. The amount of bromide 
consumed in medicine is now enormous, and most of it is de- 
rived from this source. The same mines have also completely 
changed our sources of potash ; they produce far more than 
all the other sources of England and France put together, 
and have so reduced the price that carbonate of potash is now 
largely made in this country at a price which competes most 
favorably with American pearlash, and will ultimately drive 
it out of the market. Bromide of potassium is an instance of 
a substance long used in medicine before its valuable pro- 
perties were discovered. — E. C. G. Stanford. 



It is: stated that a little girl in Philadelphia died a few 
days ago from hydrophobia taken by biting off a thread after 
mending a rent in her dress which her dog had torn with his 
teeth in play. She had the disease in its most frightful and 
distressing form. This is probably a case of idiopathic te- 
tanus or lock jaw, the symptoms of which often simulate to 
some! extent those of hydrophobia, 



©1871 SCIENTIFIC AMERICAN, INC. 



December 23, 1871.] 



^cijmtific tai(a 



407 




MUNN 



and Proprietors. 



PUBLISHED WEEKLY AT 
NO. 37 PARK BOW (PARK BUILDING) NEW YORK. 



O. D. MUNN. 



A. E. BEACH. 



%W" The American News Co. ,' 
|3P~" The New York News Co. 



Agents, 121 Nassau street. NewYork. 
" 8 Spruce street, New York. 



t^~A. A8her & Co. ,20 Unter den Linden, Berlin, Prussia, are Agents 
tor the German States. 



VOL. XXV., NO. 26 . . fNEW Series.1 . . Twenty-sixth Tear. 



NEW YORK, SATURDAY, DECEMBER 23, 1871. 



Contents : 

(Illustrated articles are marked with an asterisk.) 

Answers to Correspondents 4091 "Manufacture of Artificial Stone 

An Underground Railway in New for the Carthagena Break- 
York 404 water 402 

Applications for the Extension of Notes on Flying and Flying Ma- 
Patents 408 chines 400 

•Automatically Acting or Rock- [Official List of Patents 409 

ing Gate 40S Preserving Eggs 406 

Bromide of Potassium 405 Recent Progress in Chemistry 406 

Business and Personal 408 

Carbolic Acid 403 

Charles Babbage 402 

Close of the Twenty-Sixth Year of 
the Scientific American 407 

Electricity— Lecture by Professor 
Doremus 405 

Equilibrium of Water in a Nest of 
Steam Boilers 401 

Feed and Treatment of Horses 403 

Fireproof Roofs 401 

Hydrophobia in Philadelphia 406 

Latent Heat 405 

Lyceum of Natural History— Dis- 
cussion on Milk and Disinfec- 
tants 407 

•Machine for Rolling Tapered 
Bars 403 

•Maine's Portable Window Venti- 
lator 403 

Making Flour without Millstones. 401 



Subterranean Explorations 405 

Testing Kerosene Oil 404 

The Application of Mechanical 
Principles in Agricultural Op- 
erations.. 403 

The Eclipse of the Sun 400 

The Existence of an Open Sea at 
the Poles proved by Magnet- 
ism 404 

The Great Exhibition at Vienna, 

1873 407 

The Holly System of Hydrants for 

Extinguishing Fires 400' 

The Mysteries ot Flight 407 

The Pigeon's Wonderful Flight... 401 
Traction Engines— Steam Plowing 401 
•Tunneling and Blasting Opera- 
tions at Hell Gate, New York. . 399 
•Wendell's Combined Door Buffer 
and Door Fastener 406 



CLOSE OF THE TWENTY-SIXTH YEAR OF THE 
SCIENTIFIC AMERICAN. 



Our readers will pardon us if we display in this article the 
natural gratification we feel in the continual and increasing 
prosperity of the Scientific American. This number 
closes its twenty-sixth year of existence. So long a connec- 
tion with the publication of a single paper as we have had 
almost identifies it with our daily existence. The pride we 
feel in it redounds to the good of our read ers, for our ambi- 
tion will never consent to see our journal deteriorate either 
in quantity or in quality of matter. 

Our editorial labors during the past six months have been 
arduous. These months have not been prolific in discoveries 
or inventions of such a nature as to furnish fertile subjects 
for discussion or numerous items of interest. Yet, we have, 
we think, succeeded in rendering our paper even more inter- 
esting and profitable than in preceding volumes. We have full 
evidence of this in the steady healthy growth of our sub- 
scription list, in the encouragement constantly received from 
correspondents, and in the increasing patronage in every de- 
partment of our business. 

The conviction we feel that our paper exerts one of the 
most important educating influences in the world, and tha 
its record may be scrutinized in vain to find in it anything 
that has not been salutary to mental and moral progress, 
gives us courage to urge upon all to help us in widening its 
circle of readers. We are not content to have the largest 
circulation of any paper of the kind now published. We 
wish to reach others who have not as yet learned, by long pe- 
rusal, the real value of such a publication. 

You, Old Friend, whose long acquaintance with its merits 
has deepened your respect and regard for the Scientific 
American, and who feel and write that you have been our 
patron for more than a quarter of a century and would not 
be without the paper if obliged to dispense with one meal a 
day, say those kind words not to us only, but tell the 
Bame thing to your neighbor and shop mate. Tell him to 
send for a copy if he wants one to see how he likes it, and 
induce him to try it for six months or a year. When the Sci- 
entific American visits a house for six months, it general- 
ly finds a permanent home there. 

As will be seen by our prospectus, we offer special induce- 
ments to those who aid us in getting new subscribers. 

We have no solicitude about the old patrons renewing ; 
we simply ask that they will do so promptly that we may 
not miscalculate the quantity of paper to print at the com- 
mencing of the volume. 

THE GREAT EXHIBITION AT VIENNA, 1873. 



Constructors and patentees who have introduced their in- 
ventions in European countries have suffered grievous ill- 
treatment at the hands of the Austrian authorities, whose 
regulations on the subject of patents are, to say the least, 
not formed for the protection and reward of foreign talent 
and ingenuity. One most vexatious rule is that which inval- 
idates a patent unless the article be manufactured in the 
realm, within twelve months from the date of issue. Now 
as patents are, in a measure, characterized by the locality in 
which they take rise, and are generally most economically 
worked in the country in which they originate, it is almost 
equivalent to prohibition to enact that the locomotive en- 
gines of Great Britain, the telegraph instruments of the Uni- 
ted States,and the printed muslins of France shall be manufac- 
tured on Austrian soil within a year from securing the patent, 
and is a preposterous requirement, which ill comports with 
our liberal system of granting patents to their subjects. 

But worse remains to be told. An American gentleman, 
having a manufactory at Vienna, was enabled to comply 
with this obnoxious rule ; but he recently had a taste of Aus- 
trian legal administration. He had obtained a patent and 
commenced the manufacture of the article almost simulta- 
neously ; and two trustworthy and credible witnesses were 
produced to prove this fact, but the officials deemed their 
affidavits insufficient, and the manufacturer has been sum- 
moned before a court of justice to prove the introduction. 
Such hindrance of the rights of foreigners gives rise to an 
uncomfortable suspicion that the value of Austrian patents, 
issued to Americans and other foreigners, can be easily es- 
cheated to the benefit of the Austrian public. The inventor 
in question even goes farther, and intimates that his produc- 
tion, being used by the Imperial government, was specially 
and purposely hindered from its proper protection, that the 
authorities might more readily convey it to their own use 
without reward to the patentee. 

Under such laws, it would be well for the Austrians to 
consider whether their invitation to the nations is not likely 
to meet with a contumelious refusal. Here, as elsewhere, 
experience is valuable, and we remember that when we sent 
to Europe in 1851, 1855, 1862 and 1867, we took our inven- 
tions and processes to an open market. Neither in London 
nor in Paris was there any room for suspicion that our speci- 
men machines and productions were there for Europeans to 
avail themselves of, the American being allowed a courteous 
protection of his invention while the exhibition lasted; but 
we do not learn that Austria proposes any such protection. 
The result of this most erroneous and destructive policy will 
easily be foreseen. 



We published, on October 28th of the present year, the 
announcement of the appointment, by the Emperor of Aus- 
tria, of a commission to arrange for holding an international 
exhibition at Vienna, in 1873 ; and on November 18th our 
readers were given some further information on the subject, 
and some suggestions, for organizing a proper representation 
of American genius and industry, based on our experience 
gathered in Paris, London, and elsewhere. The Austrian 
scheme is gradually getting into shape, the form and dimen- 
sions of the building having been decided upon. A building 
3,000 feet in length and 660 in width is to be erected ; this 
structure will be crowned with a cupola, about 330 feet in 
diameter. This will l.e finished by October 1, 1872. A sepa- 
rate building will be provided for exhibiting machinery in 
motion, and another for the works of art. The novel features 
in the arrangements have been submitted by us to public 
approval, and it now remains for the manufacturers, inven- 
tors, and scientists of the United States to decide upon their 
course of action. 



LYCEUM OF NATURAL HISTORY-DISCUSSION ON MILK 
AND DISINFECTANTS. 



At the meeting of the chemical section of the Lyceum of 
Natural History, on Monday evening, December 11, two im- 
portant papers were read, one on " Milk," by Dr. Schweitzer, 
Assistant Professor in the School of Mines of Columbia Col- 
lege, and the other on " Disinfectants," by Dr. Endemann, 
Assistant Chemist to the Board of Health. 

Dr. Schweitzer has had occasion to analyse a very large 
number of specimens of milk, gathered by the sanitary 
inspectors of the Board of Health, and it was a satisfaction 
to hear him say that he had never found any other adultera- 
tion than water. The popular impression, that chalk, calves' 
brains, and similar unappetizing impurities are added by 
milk dealers, appears to be erroneous. The chief results 
obtained by Dr. Schweitzer were as follows : Normal milk 
has the specific gravity of l - 029, and contains from 12J to 13 
per cent solid constituents. Two, out of numerous analyses, 
afforded : 

Water 87-81 87-23 

Butter 3-23 3'81 

Casein (cheese) 3-57 3-71 

Sugar 4-69 4-46 

Ash . 0-70 0-79 

The best specimens of condensed milk gave : water, 5354 ; 
butter, 13-12 ; casein, 14-44 ; sugar, 16-30 ; ash, 2-60. In the 
preparation of the condensed milk, 430 quarts were con- 
densed to 100, and the solid constituents increased from 12-55 
to 46-46 per cent. These results appeared to warrant the 
suspicion that 378 quarts had been reduced to 100 ; but by 
making the correction, called for by the fact that the quart 
was a measure of volume while all the determinations were 
made by weight, the company were found to have actually 
started with 430 quarts to make 100 of the condensed article. 
The ashes of milk are rich in phosphates and alkalies. 

Dr. Schweitzer has added largely to our knowledge of the 
composition of milk, and it is to be hoped that his valuable 
paper will be published in full, in some technical journal. 
Dr. Endemann, at the request of numerous members of the 
Lyceum, gave a sketch of experiments tried with various di ;- 
infectants, under the direction of the Board of Health, taking 
them up in the following order : 

1. Metropolitan disinfecting fluid. This famous disinfec- 
tant is composed of 90 per cent of a saturated solution of 
sesquichloride of iron, and 10 per cent of carbolic acid. If 
it be entirely neutral, its operation is quite effective ; but the 
chief difficulty encountered with it was in its acid character, 
which destroyed articles brought in contact with it, and often 
liberated bad gases. 

2. Girondin disinfecting fluid is composed of zinc and cop- 
per salts, and' can only be obtained on a large scale in coun- 
tries where these salts are the incidental products in exten- 
sive chemical manufactures. 

3. Chloralum had been subjected to a thorough trial, and 
found wanting. It is essentially composed of the hydrated 
sesquioxide of aluminum, and in its action has the tendency 
to liberate sulphuretted hydrogen instead of fixing it. 



4. Bromo-chloralum is the preceding with a little bro- 
mine added to it ; but as this bromine is in combination with 
alkaline bases, it is of no effect ; and the disinfectant was 
found to be 'no better than it should be. The fact was 
brought out that forty years ago, M. Gannal, in France, pro- 
posed chloride of aluminum for the embalming of bodies, 
but did not seem to find acceptance, and was forgotten 
until Mr. Gamgee recently revived it for the preservation 
of meat. It appears to have disappointed the expectations 
that were raised in reference to it ; and also as a disinfectant 
and antiseptic its value has been overrated. 

5. Egyptian powder was declared to be only a little less 
disgusting than the bad odor it was intended to disinfect. 
The remedy was worse than the disease. It appears to be 
essentially clay, mixed with a few per cent of the carbolic 
acid contained in refuse tarry liquids, and was said to have 
a decidedly disagreeable smell. 

6. Dry earth and peat. Dr. Endemann gave us the result 
of his experience, that for the disinfecting of night soil, there 
was nothing so valuable as dry earth and peat. Other disin- 
fectants poisoned the rich soil and destroyed vegetation, but 
the simple earth prevented the growth of germs, and thus 
stopped the spread of disease and added to the growth of 
plants. We cannot dispense with disinfectants and antisep- 
tics on all occasions, but there are many instances where dry 
earth could be more effective, while it is cheaper and more 
easily handled. 

Professor Joy confirmed the observations of Dr. Endemann, 
and stated that he had tried the earth closet system for two 
years, and was convinced that it was destined to supersede 
all other methods of getting rid of the fecal matters, both in 
the city and in the country. He believed that it was better 
to stop the cause of disease at the outset, rather than to scat- 
ter it broadcast through our water closets and open privies, 
and then to try to prevent its further spread by the use of 
costly chemicals. The open country privy and the city water 
closet were declared to be the very hot bed for the germina- 
tion of the worst forms of disease; and the sooner both are 
abolished the better for the welfare of the community. The 
ashes of hard coal, which the scavengers carry in enormous 
quantities from every house in the city, can be used as a sub- 
stitute for dry earth. It is only necessary to run this through 
a tolerably fine seive, and to use it in the commode, and after 
use, to pass it into the garbage barrel, to be carried away in 
the carts. 

All that any family requires is a hopper shaped reservoir 
for holding the sifted ashes, a galvanized iron hod, and a pull 
up similar to that which is provided in water closets. It is 
easy enough to try the experiment, as commodes of different 
patterns are now kept on sale. Such a use of fine coal cin- 
ders would be very valuable ; and the material thus obtained 
from private houses would be highly prized by farmers. If 
the Board of Health would go to work energetically in this 
matter, they could do good work in introducing a much need- 
ed reform. We cannot expect to go on forever contaminating 
the rivers and bays with the contents of our sewers. A stop 
must be put to it some time, and the sooner the better. Who 
will put the earth closet system into such a practical shape 
as to drive water closets out of our city houses and banish 
the unsightly temples from country houses ? We trust that 
the time is not far distant when this result will be accom 
plished. 

THE MYSTERIES OF FLIGHT. 



Perhaps in the whole range of animated nature there is no 
greater mechanical mystery than the flight of birds. We 
publish in this issue a well authenticated account of a 
most remarkable flight of some carrier pigeons, one flying at 
a rate of 196 miles per hour through a distance of 1,004 miles • 
and another, 202 miles an hour for a distance of 1,596 miles. 
The article referred to gives accounts of other remarkable 
flights which, as we do not deem them well attested, we shall 
not further refer to at this time. 

The power necessary to propel a pigeon 200 miles per 
hour proves, upon computation, to be something astonishing. 
The shape of one of these birds is almost perfectly adapted 
to reduce cross-section resistance to a minimum ; but we 
think we shall be considered as entirely within bounds when 
we assume that such resistance would be as great as that 
exerted upon one half a square inch of flat surface. The 
pressure upon this surface moving through air of ordinary 
density at the rate of one mile per hour is, according to 
Smeaton, 0-000017 of one pound. Though the air, at the 
hight at which pigeons fly, has less than the ordinary density 
close to the earth's surface, its rarity tells as much against 
the action of wings as it lessens resistance to advance, and 
may,therefore, be neglected in the computation. At a velocity 
of 200 miles per hour the resistance of air upon one half a 
square inch of flat surface would be 40,000 times that at a 
speed of one mile per hour, or 068 of a pound. The bird to 
fly three and a third miles per minute would, therefore, be 
be obliged to overcome 11,968 foot pounds per minute, or to 
exert a force of over one third of a horse power. 

It is impossible to believe this can have been the case with 
the pigeons in question. We are rather inclined to believe 
that they availed themselves of the aid afforded by air cur- 
rents flowing in the direction of thr-ir flight. Though the 
wind might appear blowing against them when released, it is 
well known that at different altitudes currents of air may be 
rapidly flowing in opposite directions, and thus we have 
good ground for our supposition. 

We last week commenced the publication of an article, 
which is concluded in our present number, entitled " Notes 
on Flyi'g and Flying Machines," which contains much inter 
esting information. Mention is made therein of many kinds 
of bird and insects ; but we believe that the flight of sea 
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gulls affords a more useful study than can be obtained from 
the movements of any other bird of equal strength of wing, 
on account of the fearlesness with which they approach the 
observer. We think no one can watch the evolutions of 
these birds without conceding that we are far from having 
solved the mystery of flight. Taking into account their 
weight, it is impossible to conceive their power, to float in 
air and to sail against a strong current of wind, as due to 
the slow and easy movements of their wings. We have 
watched these birds daily for months together, and we are 
wholly at a loss to account for their ability to sustain them- 
selves with so small an effort as they appear to exert. The 
most rapid movement of their wings appears to be made 
when they poise themselves in air without advance or re- 
treat. When sailing either with or against the wind, they 
seem to need but little power to propel them. This pecu- 
liarity may be noticed in all the birds which can sail slowly 
through the air, like the eagle, hawk, etc. The swallow, 
which skims like an arrow, moves its wings, which are 
large in proportion to its size, with great rapidity. The 
stroke of the pigeon is also swift and strong. The wings of 
the wild goose scarcely move more than one hundred and 
twenty times per minute, yet they are small in proportion to 
the weight of the bird, which is often from ten to thirteen 
pounds. 

Standing with a glass on some high peak, one may see, in 
certain localities and seasons, flock after flock of wild geese 
traversing the sky from horizon to horizon with steady and 
uniform stroke, and probably passing thirty or forty miles 
from the time they are first discovered till they disappear in 
the distance. Now let the curious reader calculate the power 
necessary to sustain a body weighing ten pounds, by one 
hundred and twenty successive and uniform impulses per 
minute, without taking into account cross section resistance 
to advance, and he will begin to appreciate the mystery of 
flight. 

It is because this mystery exists that the problem of hu- 
man flight through the aid of machinery is still unsolved. 
As soon as we know the mechanical principles of flight, we 
shall have some ground for judging its possibility or impos- 
sibility to " birds without feathers." 

SCIENCE KECOKD FOE 1872. 



We have in press, to be issued January 1st, a new and 
valuable book of 350 pages octavo, entitled as above, which, 
we think, will be read everywhere with interest. It will be 
a compendium of scientific progress of the present year, and 
is to be profusely illustrated with steel plate and wood en- 
gravings. 

The following is a partial outline of the general contents 
of the Science Record: 

Notices and descriptions of the leading discoveries and im- 
provements invented or introduced during the present year, 
pertaining to Engineering, Mechanics, Chemistry, Philosophy, 
Natural History, Agriculture, Architecture, Domestic Econo- 
my, and the various Arts and Sciences, with many engravings. 

Biographical notices of prominent men of science, with 
portraits. 

Descriptions of the most important public works, began 
or completed during the year, with illustrations. 

Notes of the progress and extension of railways, telegraphs, 
and other means of communication. 

Descriptions of the new applications of steam, electricity, 
and other motive powers, with engravings. 

Almanac for the year, and a chronological table of notable 
scientific events and phenomena. 

Reports of Patent Office proceedings. Classification of in- 
ventions at the Patent Office, with the names of all exam- 
iners, officials and employees. 

Portrait and biographical sketch of the Hon. M. D. Leg- 
gett, Commissioner of Patents. 

Description of that great engineering work, the Mount 
Cenis Tunnel through the Alps, with engravings of the tun- 
neling machinery, portraits of the chief engineers of the 
work, and other illustrations. 

Description of the great Government works at Hell Gate', 
New York, with many illustrations, showing the wonderful 
galleries now being cut in the rocks under the bed of the 
East River, preparatory to removal of these obstructions by 
explosion, the drilling machinery, the electric apparatus, and 
other interesting objects. 

Description of the great Suspension Bridge between New 
York and Brooklyn, now in process of erection, with inter- 
esting engravings. 

Steel plate engravings of the celebrated Gatling Gun or 
Mitrailleur, showing its construction and use in various 
forms, upon wheels, horseback, camels, boats, etc. 

Illustrations of recent improvements in cannon, fire 
arms, etc. 

Recent applications of science to the construction of steam 
and sailing vessels, with illustrations. 

Reports of the important law trials, and decisions pertain- 
ing to inventions and scientific matters. 

Proceedings of scientific bodies, with notes of interesting 
papers. 

Illustrations of late improvements in all the leading be- 
partments -of mechanics and science. 

Useful tabLs and practical recipes pertaining to the prin- 
cipal branches of industry. 

The whole forming a convenient and popular Science Re- 
cord of the present year, of permanent value and importance 
necessary for reference and interesting to everybody. It 
should have a place in every library. 

350 pages octavo. Handsomely bound. Price % 1.50. Ex- 
tra binding, half calf, $2. Sent post free on receipt of the 



price. Published by Munn & Co., 37 Park Row, N. Y. Of- 
fice of the Scientific American. 

One copy of the Scientific American for one year and a 
copy of the Science Record, $4. 

TO CITY SUBSCRIBERS. 



The Scientific American will hereafter be served to our 
city subscribers, either at their residences or places of busi- 
ness, at $3'50 a year, through the post office by mail carriers. 
The newsdealers throughout this city, Brooklyn, Jersey City, 
and Hoboken keep the Scientific American on sale, and 
supply subscribers regularly. Many prefer to receive their 
papers of dealers in their neighborhood. We recommend 
persons to patronize the local dealers if they wish the Scien- 
tific American or any other paper or magazine. 

TIMELY SUGGESTIONS. 



Agents who receive their weekly supply of the Scien- 
tific American through news companies are urged to can- 
vass their localities. By a little effort among intelligent 
mechanics and manufacturers, they can add largely to their 
lists. We will send specimen numbers, when desired, for 
that purpose. 



What more Valuable present can be made to young me 
chanics than a year's subscription to the Scientific Ameri- 
can ? Employers will be doing their employes a great ser- 
vice by acting on this hint, and we feel sure that at the end 
of the year they will consider the investment a good one. 



Subscribers who wish to have their volumes bound can 
send them to this office. The charge for binding is $1.50 per 
volume. The amount should be remitted with the numbers, 
and the volumes will be sent as soon as they are bound. 



Every Employer should present his workmen and appren- 
tices with a subscription to the Scientific American for the 
coming year. 

Every Mechanic and Artisan whose employer does not 
take the Scientific American should solicit him to sub- 
scribe for 1872. 



Now is the Time for old subscribers, whose subscriptions 
expire with the year, to renew. 



Kow is the Time for new subscribers to send $3 and com- 
mence with the new year. 

Now is the Time for forming clubs for the new year. 



It will pay any one to invest $3 for himself, his sons, or 
his workmen, for one year's subscription to the Scientific 
American. 



It is easy for any one to get ten subscribers at $2'50 each, 
and for his trouble obtain the splendid large steel plate en- 
graving, worth $10. 

It is easy for any old subscriber to get a new one to join 
in taking the paper. Those who do will receive a bound vol- 
ume of the " Science Record" for 1872. See description of 
this work on page 353, Scientific American, issue of 
December 2d. 



It is no more trouble to remit ! 
3 for one. 



; for two subscribers than 



If any mechanic whom you ask to subscribe says he can- 
not afford it, tell him he cannot afford not to. 



If any one wishes specimens of the paper to examine be- 
fore subscribing, tell him to write to the publishers and they 
will cheerfully mail them. 

If any one wishes an illuminated Calendar for 1872, to 
hang in his office or shop, he can have it sent free on sending 
a request to this office. 



If handsome illustrated posters and prospectuses are 
wanted to assist in obtaining subscribers, send to the pub- 
lishers of this paper. 

It is the intention of the publishers of the Scientific 
American to make the paper next year better and handsomer 
than any previous year during the last quarter century it has 
been published. 

It is the intention of the publishers to illustrate, by su- 
perb engravings, all rew and practical inventions and discov 
eries that may be developed during the year. 



For Prospectus and terms to Clubs see last page. 



PATENTS. 

American and European. 



MUNN & CO. continue to give opinions in regard to the Novelty ot In- 
ventions, free of charge; make special Examinations at the Patent Office, 
prepare Specifications, Drawings, Caveats, and Assignments; and prosecute 
applications for Letters Patent at Washington, and in all European coun- 
tries. They give special attention to the prosecution of Rejected Claims, 
Appeals, Extensions, and Interferences. 

ZST Pamphlet of the New Patent Law for 1870 furnished free. Address 

MUNN & CO.. 

37 Park Row, N. X. 



APPLICATIONS FOR EXTENSION OF PATENTS. 

Floating Anchob and Life Pkeseuvek.— Joseph Humphries, Washing- 
ton, D. C, has petitioned for an extension ot the above patent. Day of 
hearing, February28, 1872. 

Raising Dough.— James Perry, Brooklyn, N.Y., and Joseph C. Fuller 

Orange, N. J., executor of Elislia Fitzgerald, deceased, have petitioned for 
an extension of the above patent. Day of hearing, February 21, 1872. 



Examples lor tlie Ladies. 

Mrs. Governor Branch, Enfield, N. C, has used a Wheeler & Wilson 
Machine since 1857 without the slightest repair, and it is now as good as when 
new ; during the war it stitched country homespun for over 100 negroes. 



"Burnett's Cologne Water is preferred to the German by the fash- 
ion."— Home Journal. 

For sale at retail as well as wholesale by JOHN F. HENRY, 8 College 
Place, New York. 
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flie Charge for Insertion under tfiis ft.ead is One Dollar a Line. If the Soticei 
exceed Four Lines. One Dollar and a Half ver Line will lie charged. 



The paper that meets the eye of manufacturers throughout 
the United States— Boston Bulletin, $4 00 a year. Advertisements 17c. a line. 

Chard & Howe's machinery oils, the hest — try them — 134 
Maiden Lane, New York. 

Rubber Valves — Finest quality, cut at once for delivery ; or 
moulded to order. Address, Gutta Percha & Rubber Mf'g Co. , 9 & 11 Park 
Place, New York. 

Smith's Patent Time Keeper and Compass, will be sent any- 
where, by directing 75c. to D. L.Smith,Waterbury, Conn. Agents wanted. 

Engineering and Scientific Books. Catalogues mailed free. 
E. & F. H. Spon,446 Broome St., New York, and Charing Cross, London. 

Patents wanted (send for circular). Also, reliable, energetic, 
State Agents. Call, or address. Inventor s Co-operative Manufacturing 
Co. , 21 Park Eow, N.Y. Erastus S. Bennett, Gen'I. Supt. 

Self-acting Patent Horse Holder (For Sale, State Rights, or 
make on royalty) ; very simple. Canbe attached to all kinds of vehicles, 
Sleighs, &c. Send for circular. Abm. Qninn, 280 Marcy Avenue, Brook- 
lyn, L. I. 

Francis Schleicher,Consulting,AnalyticalandMan'fg Chemist. 

Laboratory.Newark St. ,bet. Jackson and Harrison. Box 172, Hoboken,N..l. 
Wanted, a Second Hand Boring Mill— 6 ft. to 7 ft. Table— 

Bement or Sellers make preferred. Address P. O. Box 2459, Phila. , Pa. 
For Hydraulic Jacks and Presses, New or Second Hand, send 

for circular to E. Lyon, 470 Grand Street, New York. 
Williamson's Road Steamerand Steam Plow, with Thomson's 

Tires. AddressD. D. "Williamson, 32 Broadway, N. Y., or Box 1809. 
Boynton's Lightning Saws. The genuine $500 challenge. 

Will cut five times as fast as an ax. A 6 foot cross cut and buck saw, $6. 

E. M. Boynton, 80 Beekman Street. New York, Sole Proprietor. 

For Hand Fire Engines,addressRumsey&Co.,SenecaFalls,N.Y. 

Over 800 different style Pumps for Tanners, Paper Makers, 
Fire Purposes, etc. Send for Catalogue. "Rumsey & Co., Seneca, Falls,N.Y. 

Scale in Steam Boilers— To remove or prevent scale, use Al- 
len's Patent Anti Lamina. In use over Five Years. J. J. Allen, 4 South 
Delaware Avenue, Philadelphia, Pa. 

Presents — A Doty Washing Machine and Universal Clothes 
Wringer— warranted satisfactory. It. C. Browning, 32 Cortlandt St., N.Y. 

Improved Mode of Graining Wood, pat. July 5, '70, by J. J. Cal- 
low, of Cleveland, O., enabling inexperienced grainers (" without the long- 
required study and practice of heretofore") to produce the most beautiful 
and Natural Graining with speed and facility. Send stamp for circular. 

3 Hydrauic Presses for sale on reasonable terms. Apply to 

Whitneyville Armory, Conn. 
Metallic Molding Letters, for Pattern Makers to put on pat 

terns of Castings, all sizes, etc. H. W. Knight, Seneca Falls, N. Y. 
Portable Farm Engines, new and beautiful design, mounted 

on Springs. Compact, light, and efficient. Send for descriptive circular 

Mansfield Machine Works. Mansfield. Ohio. 
Stencil Tools & Steel Letters. J.C.Hilton,66W.Lakest.Chicago, 

Taf t's Portable Hot Air Vapor and Shower Bathing Apparatus 

Address Portable Bath Co. . Sag Harbor, N.Y. Send for Circular. 
Shoe Peg Machinery. Address A. Gauntt, Chagrin Fall, Ohio 

Builder's Scaffold— Patent for Sale— For further particulars, 

address Redick & Kunkle, Butler, O. 
For Steam Fire Engines, address R. J. Gould, Newark, N J. 

Turkey Boxwood pieces for Sale, suitable for engravers and 
fancy turners' use. Address Stephens & Co. , Riverton, Conn. 

All kinds of Presses and Dies. Bliss & Williams, successors 
to Mays & Bliss, 118 to 122 Plymouth St. , Brooklyn. Send for Catalogue. 

The best, lubricating oU in the world is Wi nter pressed Sperm . 
Sold in bottles, cans, and barrels, by Wm. F. Nye, New Bedford, Mass. 

Brown's Coalyard Quarry & Contractors' Apparatus for hoisting 

andconveyiugmaterial by iron cable. W.D.Andrews &Bro,414 Water St., N.Y 

Presses, Dies, and Tinners' Tools. Conor & Mays, late Mays & 
Bliss. 4 to 8 Water st, opposite Fulton Ferry, Brooklyn, N.Y. 

Over 1,000 Tanners, Paper-makers, Contractors, be., use the 
Pumps oi Heald, Sisco &, Co. See advertisement. 

For Solid Wrought-iron Beams, etc., see advertisement. Ad- 
dress Onion Iron Mills, Pittsburgh, Pa. , for lithograph, etc. 

Mining, Wrecking, Pumping, Drainage, or Irrigating Machin 
ery, for sale or rent. See advertisement, Andrew's Patent, inside page. 

[improved Foot Lathes, Hand Planers, etc. Many a reader of 
this paper has one of them. Selling in all parts of the country, Canada 
Europe, etc. Catalogue free. N. H. Baldwin. Laconia. S. H. 

Safety Store Elevators. Provision against Rope, Bolt, and 
Engine breaking. One third the cost of others claiming to be safe. An- 
drews Bro. , 414 Water Street, New Tork. 

Peck's Patent Drop Press. Milo Peck & Co., New Haven, Ct. 

Vertical Engines— Simple, Durable, Compact. Excel in econ- 
omy of fuel and repair. All sizes made by the Grecnleaf Machine Work s 
Indianapolis, Ind. Send for cuts and price list. 

Millstone Dressing Diamond Machine— Simple, effective, du 
rable. For description of the above Bee Scientific American, Nov. 27th 
1869. Also, Glazier's Diamonds. John Dickinson. 64 Nassau St., N. Y. 

To Ascertain where there will be a demand for new Machin- 
ery, mechanics, or manufacturers' supplies, see Manufacturing News of 
| United States in Boston Commercial Bulletin. Terms $4.00 a year 



) 1871 SCIENTIFIC AMERICAN, INC. 



December 23, 1871.] 



$f timtxiu %mmtm. 



409 



f\n»wtt& to 



<&avm$mftent$. 



SPECIAL NO T3.— This column is designed for the general interest and in- 
struction of our readers, not for gratuitous replies to questions of apurely 
business or personal nature. We will publish such inquiries, however 
when paid for m advertisements at 1 -00 a line, under the head of '• Business- 
and Per (tonal " 

ALL reference to back, numbers must be by volume and page. 



T. B., of Pa. — We have not the address of manufacturers or 
dealers in white brass. 

Carbon Plates for Battery. — Gas carbon is rather a hard 
material to work. There are various ways of making plates for batteries 
of it. For an amateur, it has been recommended to cut it with a tenon 
saw. It will cost some elbow grease, but perseverance will give you suc- 
cess. 

Expansion of Belt. — I think, in the dispute between A 
and B, A is decidedly wrong in his opinion about belts being tighter in 
wet weather than in dry ; and I can convince him that it is not so. At the 
late South Carolina State Fair, the belts that drove the cotton gins were 
run from two engines on the outside of the building, and I noticed that 
the belts were slacker on one day when it was raining, than they were on 
the other days that were clear. This. I think, is proof enough.— E. O. 
McC.,ofS. C. 

Canker in Mouth. — I notice that, in reply to F. S. C, a cor- 
respondent recommends the Tise of muriated tincture of iron as a mouth 
wash, for the above affection. If F. S. C. uses that remedy in that manner 
for a few months, he will ruin his teeth, and will injure them if he uses it 
for any time. He will find a- solution of chlorate of potash— two drams to 
two ounces of water— a much more efficient remedy and perfectly harm- 
less.— C. S. S. 

Twin Boilers. — To H. P. S. : The trouble with your boilers 
is in the connections on top. From what you say you have no steam dome 
on either boiler, which is undoubtedly the cause of all your trouble. Put 
on a dome of fifteen or ei jhteen inches diameter, running to the center of 
each boiler; connect it by not less than a four inch pipe to each boiler. 
Then take your steam from the center of the dome, where you will con- 
nect your safety valve, and your trouble is over, if the mud drum is 
clear.— W. J. W. 

Grape Juice. — In answer to query 4, No. 23, I would say 
that if the grape juice be from cultivated varietiesof grape, the way to 
make good wine out of it is to let it ferment without any admixture of any 
kind, and to draw it off clear in the spring, when it will be a pure and 
wholesome wine, ready for use or the market. If the juice be from wild 
grapes, and, as is usual in that case, very astringent and deficient in sugar, 
let M. T. M. add to it equal parts of water, and to each gallon of the mix- 
ture two or three pounds of white sugar. Both formulas make good wine, 
but the former pleases better the European and the latter the American 
taste.— D. L. 

Curious Freak of Twin Boilers. — Let me say that the 

trouble can all be got rid of by making the steam pipe, connecting the 
two boilers on top, 3% or 4 inches inside diameter, and connecting the two 
at the water line with a 4 inch pipe. This allows the water to maintain 
its level regardless of unequal firing. The trouble is caused by the small 
connecting pipe ; as two pounds pressure will raise water four feet high ; 
byfiringheavilyunderoneboileryoucanfi.il the other full to the safety 
valve. There is no trouble of this kind where large connections are used, 
even with four boilers connected together.— B., of O. 
Suction Pump. — In, answer to M. W. Q., of Mo. : He is very 
much mistaken when he says " ten feethorizontal is equal to one foot per- 
pendicular." I can show him a pump on the Chicago and Alton Railroad, 
at Shipman (now working and has been for seven years) that draws water 
730 feet horizontally and 16 feet perpendicularly, and works well.— J. M. 
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ISSUED BY THE 0. S. PATENT OFFICE. 



For the week ending December 12, 1871. 



Reported Officially for ihs Scientific American. 



SCHEDULE OF PATENT FH.EB: 



.$11 



On each Caveat . 

On filing eacb application tor a Patent, (seventeen years) SIS 

On issuing each original Patent $<(J 

On appeal to Examiners-in-Chief $U 

On appeal to Commissioner of Patents $2i 

On application for Reissue $81 

On application for Extension of Patent $51. 

On granting the E xtensio n $5( 

On tiling a Disclaimer $H 

On an application for Design (three and a half years) lit 

On an application for Design (seven years) $1 

On an application tor Design (fourteen vears) ; *:0 



121,701.- 
121,702.- 
121,703.- 
121,704.- 
121,705.- 
121,706.- 
121 ,707.- 
121,708.- 
121,709.- 
121,710.- 
121,711.- 
121,712.- 
121,713.- 
121,714.- 
121,715.- 
121,716.- 
121,717.- 
121,718.- 
121,719.- 
121,720.- 
121,72'.- 
121,722.- 
121,723.- 
121,724.- 
121,725.- 
121,726.- 
121,727.- 
121,728.- 
121,729.- 
121,739.- 
121,731.- 
121,732.- 
121,733.- 
121,734.- 
121,735.- 
121,736.- 
121,737.- 
121,738.- 
121,739.- 
121,740.- 

121,741.- 
121,742.- 
121,743.- 
131,744.- 

121,745.- 



■Sash Supporter. — VV'.H. Brown, Bangor, Me. 
-Toy Engine. — A. Buckman, Brooklyn, N. Y. 
■Door Plate. — W. A. Caron, Springfield, Mass, 
-Halter. — J. Carpenter, Wilmington. O. 
-Mower. — 1). H. Chamberlain, West Roxbury, Mass. 
-Box for Wheel,. — W. A. Clark, Westfield, Conn. 
-Auger. — W. A. Clark, Woodbridge, Conn. 
-Flour Bolt. — J. C. Ceokson, Lancaster, Fa. 
-Guard. — W. Darrah, J. Cutshall, Coshocton, O. 
-Safe. — J. Farrel, New York city. 
-Bolt. — J. Farrel, J. Weimar, Mew York city. 
-Canal Boat. — H. Fowler, W ashington, D. C. 
-Canal Boat. — H. Fowler, Washington, D. C. 
-Canal Boat. — H. Fowler, Washington, D. C. 
-Background. — A. R. Gould, Carrollton, O. 
-Hydrant.— P. H. Griffin, Albany, N. Y. 
-Fire Alarm. — E. A. Hill, Chicago, 111. 
-Bottle Wrapper. — W.A.Hinman, New York city. 
-Mixing Gases. — T. C. Hopper, Philadelphia, Pa. 
-Pressing Cloth. — P. Howe, Boston, Mass. 
-Lifting Jack. — I. D. Johnson, Kennett Square.Pa. 
-Dryer. — G. A. Keene, Lynn, Mass. 
-Mattress. — J. Maas, Westfield, Mass. 
-Locking Nuts. — J. Maitland, Newburg, 0. 
-Link. — J. H. Mclntire, Crestline, O. 
-Fastening. — W. H. McPherson, Nashville, Tenn. 
-Pressing Skins. N.D.Morey .Saratoga Springs.N.Y. 
-Bed Bottom. — E. P. Read, Chicago, 111. 
-Bed Bottom. — E. P. Read, Chicago, 111. 
-Strlking Mechanism. — C. W. Roberts,Chicago,Ill. 
-Cattle Pump. — G. B. Roe, Ogie Co., 111. 
-Rail. — R. S. Sanborn, Rockford, 111. 
-Grate.— W. Sanford, Brooklyn, N. Y. 
-Bedstead. — S. Springer, Chicago, 111. 
-Hinge Joint. — N. Thompson, Brooklyn, N. Y. 
-Mold. — N. Thompson, Brooklyn, N. Y. 
-Ditcher. — J. Valentine, Buffi 1), N. Y. 
-Vessel. — E. Whitehead, Cincinnati, O. 
-Thrasher. — R. S. Williams, Norristown, Pa. 
-Horse Power. — A. Wissler, Brunersville, J. Gam- 

ber, Petersburg, Pa. 
-Stove. — H. Zahn, Philadelphia, Pa. 
-Bird Cage Perch. — E. Aldom, New York city. 
-Bolt Threader.— F.S.Allen,C.F.Ritchel, N.Y.city. 
-Oiler.— J. F. Allen, Mott Haven, N. Y. 
-Motive Power. — H. S. Barnes, Augusta, Wis. 



Holly 



121,746. — Drying Sand, etc. — A. H. Bauman, Mapleton, Pa' 
121,747.— Knife Cleaner.— W. S. Beebe, J. T. Baynes, A' 

A. King, West Troy, N. Y. 

121,748.— Steam Heater.— J. H. Blessing, Albany, N. Y. 
121,749.— Canal Boat.— T. J. Burke, Virginia, 111. 
121,750.— Fly Brush.— H. C. Chandler, Peru, Ind. 
121,751. — Refrigerator. — A. J. Chase, Boston, Mass. 
121,752.— Fence.— J. W. Cherry, Carthage, 111. 
121,753.— Washer.— J. F. Chesebro, Trenton, N. J. 
121,754.— Draft Cock.— W. P. Clark, Medford, Mass. 
121,755. — Churn — J. Cochran, Jr., Auburn, Mo. 
121,756.— Bale Tie.— M. N. Coe, Madison, La. 
121,757. — Shoe Fastening. — F. Coeller, New Haven, Conn. 
121,758.— Basket.— E. B. Cole, Huntington, Mass. 
121,759.— Piston.— C. B. Cottrell, Westerly, R. 1. 
121,760. — Rest. — M. Craven, Dedham, Mass. 
121,761.— Whip Cover.— V. W. Crowson, Westfield, Mass. 
121,762.— Furnace.— H. Da vies, Newport, Ky. 
121,763.— Tongs.— S. T. Dickinson, Jr., Belvidere, N. J. 
121,764. — Screen. — E. Duffee, Haverhill, Mass. 
121,765. — Stamp Canceler. — D. E. Eaton, Boston, Mass. 
121,766.— Tool HOLDER.-E.F.Edgecomb,Mechanic's Falls.Me. 
121,767. — Bagatelle, etc. — W. Evers, San Francisco, Cal. 
121,768. — Key Board. — C. Fogelberg, Boston, Mass. 
121,769. — Latch, etc. — V, Frazee, San Francisco, Cal. 
121,770.— Boiler.— B. French, Rochester, N. Y. 
121,771. — Hydrant. — J. Fricker, Cincinnati, Ohio. 
121,772. — Brake. — J. A. Gerhart, Easton, Pa. 
121,773.— Stone Saw.— H. S. Gillette, New Preston, Conn. 
121,774. — Lifting Jack. — A. E. Goddard, Essex, Conn. 
121,775.— CORDER.—H. C. Goodrich, Chicago, 111. 
121,776.— Rope Way.— A. S. Hallidie, San Francisco, Cal. 
121,777.— Hay Loader.— H. W. Hamilton, Brandon, Vt. 
121,778. — Keyboard lN8TRUMENT.E.Hamlin,Winchester, Ms. 
121,779. — Lubricator. — J. Harper, New Haven, Conn. 
121,780. — Pulp Engine. — J. Hatch. South Windham, Conn. 
121,781.— Belt Fastener.— J. W. Hicks, Laurel, Md. 
121,782.— Time Lock.— S. W. Hollen, Cincinnati, Ohio. 
121,783. — Miner's Squib. — J. Holmes, St. Clair, Pa. 
121,784.— Harvester.— H. L. HoDkins, Eaton, N. Y. 
121,785.— Sash Holder. -T.K.& W.L.Hubbard, Brooklyn.N.Y. 
121,786.— Lid Support. — G. H. Johnson, F. Bottner, Bridge- 
port, Conn. 
121,787.— Soap.— W. Johnson, New York city. 

121,788.— Match Box.— A. D. Judd, New Haven, Conn. 
121,789. — Pitman. — A. Ketchum, Estherville, Iowa. 
121,790. — Chime, etc. — C. Lehnert, Boston, Mass. 
121,791. — Cornucopia. — W. Lohse, New York city. 

121,792.— Shipper Saddle.— L. D. Lothrop, Dover, N. H. 
121,793.— Pump.— T. J. Lovegrovc, Philadelphia, Pa. 

121,794.— Cultivator.— J. Mallon, H. Von Phul, Jr 
Wood, La. 

121,795.— Fruit Dryer.— C. H. Martin, Chapinville, N. Y. 

121,796.— Fire Escape.— G. D. McCullen, New Orleans, La. 

121,797.— Fence.— R. B. Meener, Sandford's Corners, N. Y. 

121,798. — Separating Metals. — A. Monnier, Phila., Pa. 

131,799. — Treating Sulphates. — A. Monnier, Phila., Pa. 

121,800. — Calender. — S. Moore, Sudbury, Mass. 

121,801. — Painter's Trestle. — D. Moritz, New York city. 

121,802. — Teeth Plate. — G. Morrison, Palmyra, Wis. 

121,803.— Die.— F. B. Morse, Plantsville, Conn. 

121,804.— Bearing.— E. D. Murfey, New York city. 

131,805. — Packing, etc. — E. D Murfey, New York city. 

121,806. — Packing, etc. — E. D. Murfey, New York city. 

121,807.— Die.— E. Norton, Chicago, 111. 

121,808. — Cartridge. — A. Payne, Bridgeport, Conn. 

121,809. — Seeder. — T.L.& G.Pierce, New Providence, Iowa. 

121,810. — Reading Desk. — G. F. Perkins, San Francisco, Cal. 

121,811.— Brush.— G. & F. Pirrung, Chicago, 111. 

121,812.— Wash Boiler.— J. W. Plouff, Gloucester, Mass. 

121,813.— Oil Can.— F. W. Read, Marquette, Mich. 

121,814.— Washer.— O. J. Rider, J. C. Bryant,Wellington,Mo. 

121,815. — Cotton Planter. — H. A. Ridley, Jacksonport.Ark. 

121,816.— Clamp.— P. Scholl, Cashtown,Pa. 

121,817.— Sulky.— T. S. Seabury, St. James, N. Y. 

121,818.— Saddle.— F. M. Simpson, Pittsville, Mo. 

121,819. — Grinding Mill. — J. B. Smith, Bowensburg, 111. 

121,820. — Stone Puller. — G. Sprinkel,North Leverett, Mass. 

121,821. — Core Retainer. — C.J. Stevenson.Hazel Green.Wis. 

121,832.— Elevator.— H. S. Stewart, Yreka, Cal. 

121,823.— Car Coupling.— J. B. Tracy, Lincoln, Del. 

121,824. — Railway Switch. — E. A. Trapp.San Francisco.Cal. 

121,825. — Brick Machine. — J. Treadway, Haverstraw, N. Y. 

121,826. — Fire Escape. — J. J. Treanor, New York city. 

^.21,827. — Amalgamator. — J. Tunbridge, Newark, N. J. 

121,828.— Table, etc.— S. W. Wardwell, Jr., St. Louis, Mo. 

121,829.— Hat Sweat.— W. M. Waterbury, New York city. 

121,830.— SnuTTLE.C.H.Waters.Gro ton, W.Orr,Jr.,Clinton,Ms. 

121,831.— Wire Net Machine.— F.C.C.Weber,Brooklyn,N.Y. 

121,832.— Glove.— W. W. Whitaker, Gloversville, N. Y. 

121,833.— Glove.— W. W. Whitaker, Gloversville, N. Y. 

121,834. — Bung Attachment. A. Wieners, Will'msburgh.N.Y. 

121,835. — Swivel Loop. — O. F. Winchester, New Haven, Ct. 

121,836.— Railway Crossing.— J. Wood, Red Bank, N. J. 

121,837.— Bee Hive.— E. S. Armstrong, Jerseyville, 111. 

121,838. — Shuttle Box. — J. Ashworth, North Andover, Mass. 

121,839.— Baking Oven.— A.A.& J.A.Aull , Belief ontaine.Ohio. 

121,840.— Bee Hive.— H. A. Bathurst, Clearfield, Pa. 

121,841.— Fastening Wheels.— B. Berndt, F. Barsch, Will- 
iamsport, Pa 

121,842. — Loom Harness. — J. Booth, Pottstown, Pa. 
121,843.— Pump.— H. E. Braunfeld, Phila., Pa. 
121,844.— Washer.— R. M. Bruce, Camp Point, 111. 
121,845. — Ornament. — E. T. Bussell, Indianapolis, Ind. 
121,846. — Ditcher. — E. T. Bussell, Indianapolis, Ind. 
121,847.— Dryer, etc.— L. S. & C. F.Chichester,Brooklyn,N.Y. 
121,848.— Bridge.— T. C. Clarke, A. Bonzano, Phila., Pa. 
121,849. — Chain Machine. — A. J. Clemmons, Aberdeen, Miss, 
121,850.— Divider.— A. A. Cook, Milford, Mass. 
121,851.— Clamp.— T. O. Cornish, Woonsocket, R. I. 
121,852. — Sash Holder. — J. Court, Memphis, Tenn. 
121,853. — Windmill. — J. Cushman, Thomson, 111. 
121,854. — Transmitting Power, etc. — T. Damon, Thomp- 

sonville, Conn. 
121,855.— Fence.— B. G. Devoe, Fredericktown, Ohio. 
121,856.— Scroll Saw.— W. H. Dobson, W. H. Doane, Cin 

• cinnati, Ohio. 
121,857.— Hub.— VV. T Dole, Peabody, Mass. 
121,858. — Dental Forces. — N. A. Durham, Duquoin, 111. 
121,859.— Horse Collar.— G. and H. Duxon, Brooklyn, N. Y., 

H. Perry, Newark, N. J. 
121,860. — Putting up Needles. — D. Evans, Studley, Eng. 
121,861. — Belt Shifter. — A. Fox, Edinburg, Ind. 
121,862. — Burglar Alarm. W. F. Gardiner, Bethany, Can. 
121,863 — Harness Pad. — J. H. Garrett, Greencastle, Ind. 
121,864. — Steam Engine.— G.Gii,rtner,C.Diebold,Lebanon,Pa. 
121,865. — Barrel Fastening. — E.T.Gilmore.New York city. 
121,866.— Rock Drill.— Henry B. Gingrich, Bradford, Ohio. 
121,867.— Grain Carrier.— O. M. Gould, Montreal, Can. 
121,868. — Supporter. — H. Greentree, Baltimore, Md. 
121,869.— Tin Can.— S. E. Gunn, Chicago, 111. 
, 131 ,870.— Signal House.— T. S. Hall, West Meriden, Conn. 



121,871. — Brick Machine.— D. Hess, Des Moines, Iowa. 
121,872.— Iron, etc.— T. C. Hinde, Fownhope, Eng. 
121,873. — Handling Boxes. — C. Hoffman, New York city. 
121,8/4. — Horse Power. — H. B. Hossler, New Berlin, Ohio. 
121,875.— Railway Frog.— S. M. Hudson, St. Louis, Mo. 
121,876— Cooking Stove.— W. J. Keep, Troy, N. Y. 
121,877.— Stove Pipe Damper.— W. J. Keep, Troy, N. Y. 
121,878. — Lathe. — B. Lawrence, Lowell, Mass. 
121,879. — Winding Guide. — J. N. Leonard, Rockville, Conn. 
131,880. — Horse Stocking. — W. Lewis, Astoria, N. Y. 
131,881.— Harvester— J. P. Manny, Rockford, 111. 
131,883.— Horse Power.— M. H. Marmaduke, B. F. Stewart, 

Santa *Fe, Mo. 
131,883.— Washer.— G. H.Miller, Belvidere, N. J. 
131,884. — Lightning Rod. — S. H. Miner, Winona, Minn. 
131,885. — Glossing Iron, etc. — C. W. Monroe, Chicago, 111. 
131,886.— Desk, etc.— L. H. Morrill, Falmouth, Me. 
131,887. — Skiving Machine. — J. H. Mudgett, Lynn, Mass. 
131,888.— Ice Machine.— A. Miihl, Waco, Tex. 
131,889.— Steel.— C. M. Nes, York, Pa. 
131,890.— Boom Band.— G. Nevenger, Phila., Pa. 
131,891. — Steam Engine. — E. Nicholson, Cleveland, Ohio. 
131,893.— Gate.— A. D. Northway, Kenosha, Wis. 

131,893. — Movement. — T. H. Percival, Harper's Ferry, Va. 

131,894.— Bridge.— C. Pfeifer, St. Louis, Mo. 

131,895.— Vise.— R. Porter, Bristol, Conn. 

131,896.— Sewing Machine.— G. Rehfuss, Phila., Pa. 

131,897. — Stuffing Box. — P. W. Richards, Boston, Mass. 

131,898. — Nitro-glycerin. — E. A. L. Roberts, Titusville,Pa. 

131,89!). — Refrigerator. — J. Rohrer, Lancaster, Pa 

121,900. — Addressing Machine. — J. K. Rukenbrod,Salem,0. 

121,901. — Signal. — D. L. Schonberg, New York city. 

121,902.- Preserving Hops. J.Seeger,J.Boyd,Baltimore,Md. 

121,903.— Separating Fats.— T. Sim, Baltimore, Md. 

121,904. — Medical Compound. — C. A. Simmons, Waldo, Fla. 

121,905.— Valve.— C. B. Smith, Newark, N. J. 

121,906.— Potato Digger.— M. Stewart, Southfield, Mich. 

121,907.— Shuttle Box. — J. M. Stone, North Andover, Mass. 

121,908. — Ironing Machine. — G. F. Taylor, New York city. 

121,909. — Ammonia Engine. — C. Tellier, Paris, France. 

121,910.— Hoist.— T. Terrell, Yonkers, N. Y. 

121,911. — Fireplace. — R. P. Thomas, Sciotoville, Ohio.' 

121,912. — Weather Strip. — J. Thompson, Aledo, 111. 

121,913. — Disinfectant. — H. A. Tilden, New Lebanon, N.Y. 

121,914.— Water Gage.etc— T. W.Todd, Schenectady, N.Y. 

121,915. — Dryer. — J.Turner, Chicago, 111. 

121,916.— Truck Frame, etc.— B.W.Tuthill, New York city. 

121,917.— Broiler.— C. Walsh. Newark, N. J. 

121,918.— Pump.— Z. Waters. S. Bradley, Bloomington, 111. 

121,919. — Rattan.— G. A. Watkins, Gardner, Mass. 

121,920.— Fare Box.— J. F. Winchell, Springfield, Ohio. 

121,921. — Shampooing. — M. L. Winn, New York city. 

121,922.— Carriage Door.— A. Wright, Wilmington, Del. 

121,923. — Advertising Lantern. — T. L. Wright, N.Y. city. 

121,924. — Knitting Machine, etc. — N.Clark, Maiden, Mass. 



4,664.- 
4,665.- 
4,666.- 
4,667.- 
4,668.- 

4,669.- 
4,670.- 

4,671.- 

4,672.- 

4,673.— 

4,674.- 
4,675.- 

4,676.— 



REISSUES. 

Cotton Gin. — D. Pratt, Prattville, Ala. — Patent No. 

17,806, dated July 14, 1857; extended seven years. 

Cultivator. — P. J. Underwood, Rock Island, 111. — 
Patent No. 85,412, dated December 29, 1868. 

Lubricating Bolster. — M. P. Wilmarth .North Prov- 
idence, R. I.— PatentNo. 39,190, dated July 7, 1863. 

Animal Poke. — H. F. Chapin. Rochester, N. Y. — 
Patent No. 112,546, dated March 14,1871. 

Expansive Bit.— W. A. Clark, Wellsville, Conn.— 
Patent No. 20,192, dated May 11, 1858; reissue No. 3,516, dated 
June 22, 1869; reissue No. 3.733, ct ated November 16. 1869. 

Treadle Attachment.— W. Glover, Millbury, Mass. 
—Patent dated January 29, 1851. 

Car Spring. — A. Hebbard.Cambridjre, Mass. — Patent 
No. 53,222, dated March 13, 1S66; reissue No. 4,:-35, dated April 
11,1871. 

■Preparing Grass, etc. — G. E. Hopkins.W.B. Shedd, 
Boston, Mass. — Patent No. 110,237, dated December 20, 1S70. 

Division A. — Harvester. — Ketchum Harvesting Ma- 
chine Company.— Patent No. 8.724, dated February 10, 1852; 
reissue No. 259, dated February 2S, 1851; reissue No. 466, dated 
June 2, 1857; extended seven years; reissue No. 3,033, dated July 
14, 1868. 

Division B. — Harvester. — Ketchum Harvesting Ma- 
chine Company.— Patent No. 8.724, dated February 10, 1852; 
reissue No. 259, dated Kebruary 28, 1851; reissue No. 466, dated 
June 2,1857; extended seven years; re.ssue No. 3,034, dated July 
14,1868. 

Lock. — L. F. Munger, Rochester, N. Y. — Patent No. 

23,040, dated February 22, 1859. 
Hand Stamp. — T.J. W. Robertson, Washington, D.C. — 

Patent No. 18,249, dated September 22, 1S57; extended seven 

years. 
Ditcher, etc. — W. J. Wauchope, Brookfield, 111. — 

Patent No. 62,171, dated February 19, 1867. 



DESIGNS. 



5,408.— Geometrical Forms.— C. Baillairge.Quebec, Canada, 
5,409 & 5,410.— Carpets.— J. Wade. Palmer, Mass. 
5,411.— Three Bottle Caster.— G. D. Dudley, Lowell.Mass. 
5,412.— Shawl.— H. Erbs and J. Barth, Philadelphia, Pa. 
5,413.— Show Card.— T. Hall, Jersey City, N. J. 
5,414.— Harness Bracket.— J. L. Jackson, New York city. 
5,415 & 5.416.— Harness Hooks.— J. L.Jackson, New York city. 
5,417 to 5,422.— Carpets.— A. McCallum, Halifax, England. 
5,423.— Rack for Robes.— M. Nuhn.New York city. 

TRADE MARKS. 

573. — Cast Steel, etc. — W. Butcher & Co., Lewiston, Pa. 

574. — Medicine. — E. Chiles, Philadelphia, Pa. 

575. — Alcohol. — C. H. Graves, Boston, Mass. 

576 to 579.— Clocks.— E. Ingraham & Co., Bristol, Conn. 

580. — Bitters. — W. H. Knoepfel, New York citv. 

581.— Cigars.— P. Pohalski & Co., New York city. 

582. — Rubber Paint. — Rubber Paint Company, Cleveland, O. 

583 & 584. — Boots and Shoes. — The Ventilating Waterproof 

Shoe Company, Boston, Mass. 
585. — Cement. — Wendt & Rammelsberg, New York city. 



EXTENSIONS. . 

Cotton and Hay Press. — W. Penniston, of North Vernon, 
Ind.— Letters Patent No. 18,766, dated December 1, 1857. 

Long Trunks for Cleaning Cotton. — I. Hayden, of Law- 
rence, Mass.— Letters Patent No. 18,742, dated December 1,1 857. 

Mowing Machine. — E. Ball, of Canton, Ohio. — Letters Pat- 
entNo. 18 788, dated December 1,1857; reissue No. 831, dated Sep- 
tember 27. 1859 ; reissue No. 1,007, dated July 17, 1S60. 

Mowing Machine. — E. Ball, of Canton. Ohio. — Letters Pat- 
ent No. 18.7S8, dated December 1, 1S57; reissue No. 831, Mated 
September27. 1S59; rei-sue No. 1,008, dat.-d July 17.1860. 

Mowing Machine. — E Ball, of Canton, Ohio. — Letters Pat- 
ent No. 18,738, dated December 1, 1857; reissue No. 831, dated 
September 27. 1859; reissue No. 1,009, dated July 17, 1860. 

Mowing Machine. — E. Ball, of Canton, Ohio. — Letters Pat- 
ent No. 18.7SS, dated December 1. 1E57; reissue No. 832, dated 
September 27, IS59; reissue No. 1,010, dated July 17, 1860. 

Mowing Machine. — E. Ball, of Canton, Ohio. — Letters Pat- 
ent No. IS. 788, dated December 1, 1S57; reissue No. 832, dated 
September 27, 1859; reissueNo. l,011,dated July 17. 1860. 

Mowing Machine.— E. Ball, of Canton, Ohio.— Letters Pat- 
ent No. 18,7' 8, dated December 1, 1857; reissue No. S32, dated 
September 27, 1859 ; reissue No. 1,012, dated July 17, 1860. 

Billiard Table Cushion. — H. W. Collender, of New York 
city.— Letters Patent No. 18,805, dated December 8. 1S57: reissue 
No. 799, dated August 23, 1859; reisue No. 2,510, dated March 
19,1867. 
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ILLUSTRATIONS. 



A 

Alarm, high pressure and low wa- 
ter, M assey 'a 162 

Ammonia engine for street cars, 

Lamm's.. 290 

Anchor beam support for brick 

walls, Goodrich's 146 

Auger, nollow, Smith's 306 

Axle box, Williams' 323 

Axle for railway cars and locomo- 
tives, Cremin's 355 

B 

Battery, Prevost's 118 

Bed, the Champion Spring, Jud- 

son's 294 

Bell, locomotive alarm, Briscoe's 326 

Bench, carpenter's, Starke's 246 

Body loop for carriages, Luttger's 358 

Boiler, steam, Woodson's 386 

Bolt heading and forging machine, 

Burdlct's. 143 

Brick machine, self-acting, Pin- 
fold's 50 

Bucket elevator, Lowe's 275 

Buildings, portable, Bain's 242 

C 

Canal boat, Hooper's 211 

Chain- for hanging sashes, Ma* 

g-ath's 38 

Chairs, knockdown Long's. .... .. 195 

Chase, printer's, Windsor's 118 

Churns, etc., mechanical move- 
ment for, Kimball's 102 

Cistern, filtering, Simonson's 342 

Clamping devices, Goodehild's... 127 
Clothes washer, universal, Dug- 
dale's 150 

Collar pin, McGee's 259 

Corn sneller and vegetable and 

meat cutter, Smith'?. . . , 310 

Cutter for wood work, Dorn's .... 19 

D 

Door buffer and fastener, Wen- 
dell's..... 406 

Door fastener, Baer's 70 

Drawing patterns for flaring ves- 
sels, method of, Vanderburg's 134 

Drill chuck, Pliillipi's 6 

Drill, tunneling, American Dia- 
mond Drill Co's 319 

E 

Eccentrics, improved method of 

adjusting, Fowler's 51 

Elevator, Timpe's 207 

Elevator cup, Vltt's 211 

Engine, portable steam, Tozer's. . 342 

F 

Faucet, self measuring, "Wright's 6 
Filter, water. Parrot and McCau- 

ley's 182 

Fire extinguishing apparatus ,Hall 

Brothers' 191 

Flux moior, Tommasi's 13-1 

Furnace for shrinking on tires, 

Smith's 374 

G 

Gage, safety water, Brown's 371 

Gas generator, Richard & Plu- 
nder's 159 

Gate, automatical lv acting or 

rocking gate, Cutts'.. 406 

Governor, safety steam, Lvnde's 16(5 
Grain hulling machine, Hoffman's 31 

II 

Hand and light power drill, Hol- 
land, Cody & Co's 18 

Heating apparatus, steam, Pulsl- 
fer & Wheeler's 390 

Hencoop, folding, Wilcox's 390 

Hinge, antifriction ball gate, Lem- 
man'i 162 

Hoisting and conveying coal, ap- 
paratus for, Green & Stand- 
cliff's 383 

Hook, rafter/Bebout's.'*.'.'.'.';;!;!;! 326 

Hot air register, McGlashan's 54 

K 

Kingbolt for carriages, Clark's.. 38 

Jj 

Lamp, American safety student's, 

Sanford's 274 

Lamp wick. Farrell's 195 

Leech, artificial, Wolff's 38 

Lock, door, Warner & Payne's... 243 
Loom, circular shuttle box, Har- 
rison's £6 

Lubricator for cylinders of steam 
engines, Seibert's 150 

M 

Mechanical movement, Russell's 66 

Mill pick holder, Sinclair's 198 

Mower and reaper, screw, Good- 
win's 335 

O 

Ordnance; heavy, Besscmer's 239 

Ore and stone crushing machine, 
tamroux & Oliver's 86 

Organ blowing apparatus, Las- 
cell's 287 

Oiler, pocket, Goodenough's 306 



Panel raising machine, Walker's 278 

Panerfile, Herr's 278 

Parting ladles' hair, instrument 

for, Meek's 2 

Penholder, clamp, George's 195 

Piano without strings, AtkiMS & 

Drewer's 182 

Pipe leak stopper, Moore's 374 

Precipitator, smoke and heat, Tan- 

gye's... 374 

Pressure recorder, Davis' 242 

Protector for safes and vaults, 
electropneumatic, Duncan & 

Rowell's 304 

Pulverizer, or "Delaware" dig- 
ger, Lobdell's 214 

Pump, compound propeller, 
Shaw's 118 

R 

Railroad chair joint, Bayley's 262 

Rifle, breech loading, Joslyn's 175 

Rifle, magazine breech loading, 

Robinson's 127 

Rolling tapered bars,machine for, 

Kesterton's 403 

S 

Sadiron and stand, Myers Co. 's. . . 262 

Safety valve 'ever, Bailey's 86 

Safety valve, steam governor, 
alarm, etc. , Nowlan & Spauld- 

ing's 246 

Saw arbor, Rand's 6 

Scaffold, builder's, Redl^k's 310 

Scissors and button hole cutter, 

combined, Althouse's 88 

Sleigh shaft. Bock's 294 



Spool head, metallic lined, Still- 
man & Carmichel's 38 

Steam engine, Estes'. 47 

Steam engine, portable, Baxter's 258 
Steam engine, valveless, King's. . . 50 

Steam pump, Cameron's 22 

Steam pump, Selden's 70 

Steel melting furnace, Siemens'.. 367 
Stove for railway cars, Evens'.... 198 
Stove pipe cleaner, Murphy's..... 19 
Stretching shoes, implement for, 

Bardin's 166 

Strop, adjustable tension razor, 

Green's.. 134 

Suspending and attaching arti- 
cles, device for, Lane's 83 

T 

Telegraph key, self- closing, O'Sul- 

livan & Brother's 390 

Thill coupling, Foster's 306 

Thrasher, the "Lone Star," Rob- 
ert's 290 

Tiles. metalllc,Van Pappelendam's 54 

Torpedo boat, Braham's ....... 354 

Toy, musical dancing, Wild & 

Brother's. 274 

Turntable and switch for railroads, 
Strait's 3 

V 

Valve fitting machine, Hrll's 214 

Vapors, apparatus for exhibiting 
the properties of, Benevldes'.. 259 

Vaults for storing valuables, Ire- 
land's 291 

Ventilator, portable window, 
Maine's 403 

Vise, adjustable, Hildreth's 86 

W 

Water engine, Coates & Lascell's 22 
Water me.er, Waterbury, Smith's 259 
Wheel, hydro-aero-dynamlc, Cal- 

les* 370 

Whiffletree coupling, Crocker's. , . 67 

Wrencii, gypsv, Paget's 102 

Winder for knitting machines, 

cone, Tompkins' 358 

Window sash, adjustable, Butler's 198 
Window sash, reversible, Nelson's 51 
Wood working machine, univer- 
sal, McBeth, tfentel & Marge- 

dant's 255 

Writing apparatus for the blind, 
Brlesen's 354 



MISCELLANY. 



Figures preceded by a Star (*) refer 
to illustrated articles. 



Absorption of water by stone and 

brick 340 

Accident at Paducah, Ky 187 

Accident at Portlan I, Me . , 41 

Acid, preparation of sulphurous.. 393 

Acoustics 148 

Acreage of wheat 25 

Addin g machine 91 

Adjustabl e mirrors 11 

Aged Pilgrim's Asylum, London.. *194 
AgltatorTor washing machine — 219 

Agricultural boiler 378 

Air blasts 111 the arts, application 

of 72,101 

Atr compressing engine 296 

Air registers 378 

Alabama agricultural and me- 
chanical fair 72, 249 

Alarm, burglar 264 

Alarm clock, a simple 212 

Alarm lock 315 

Albumen as an antidote for corro- 
sive sublimate 54 

Albumen, the manufacture of 112 

Alcohol still 331 

Alcohol, to filter 373 

Alexis, Prince— His welcome to 

America 361 

Aluminum on metals, depositing. 361 
Amalgamating zincs for battery .. 362 
American Association of Science. 160 
American Diamond Drill Compa- 
ny, the 200 

American geology, a chapter on . . ii7 
American Institute, approaching 

fair of the 120 

American Institute Fair. 169, 185, 

197, 216, 248, 264, 280, 296 
American Institute Fair, electric- 

Itv at the... 320 

American institute Fair, general 

reflections suggested by the... 312 
American Institute, Fortieth In- 
dustrial Exhibition of the 41 

American Pomological Society — 9 
American Steam Safe Company, 

the 134 

America, productive power of — 212 

Ammonia as a motor 70 

Ammoniamotivepowerfor organs 199 

Ammonia, motive power of 131 

Ammonia, oxidation of 152 

Anderson's case, Mr. J. T 152 

Andes sinking? are the 329 

Angular st nip hinge 11 

Anhydrous sulphuric acid 152 

Animal ga<£ 315 

Animal life, duration of. 33 

Animal mechanics 17 

Animal poke 171 

Animals, facial expression of 289 

Animal trap 346, 378 

Annealing steel 10 

Answers to correspondents 10, 26, 
42. 60, 72, 89, 106, 121,138,154,170, 
186, 218, 233,250, 267, 281, 398, 314, 

329, 346, 362, 394, 409 

Ants as engineers 390 

Ants, extermination of 38 

Ants in sugar 389 

Anvil, ancient 385 

Aperients, use of 42 

Apparatus for converting motion 363 
Apparatus for exhibiting cards, etc 331 
Apparatus tor fastening pulleys, 

etc., to shafts. . .. 11 

Apparatus for filtering liquids.... 378 
Apparatus for forcing fluids.. 187,378 
Apparatus for llghtinggas by elec- 
tricity 331 

Apparatus for mov ,ng and replac- 
ing wagon bodies 74 

Apparatus for operating fans 74 

Apparatus for reefing sails 331 

Apparatus for releasing horses 347 

Apparatus for steaming and filter- 
ing 26 

Apparatus for testing cans, etc... 395 
Apparatus for transmitting motion 123 
Apparatus for utilizing waste heat 251 
Appeal, Jonathan Dennis, Jr. 's.... 176 

Apple corer 378 

Application for extension of pat- 
entslO.27,44.59,76,91,108, 140, 
155, 204, 218, 250, 268, 283, 300, 379, 

394, 408 

Apprentice and master 264 

Aquaria, wa,ter for 155, 170 

Aquarium at Brighton, Eng., ma- 
rine 84 

Arched truss for bridge 202 

Architecture, improvement in. . . . 371 
Arctic regions, the recent discov- 
ery in the 329 

Arsenic in pyrites and soda 136 



Artesian well in Boston 128 

Artificial stone 265 

Artificial stone for the Carthagena 
breakwater, manufacture of.. 402 

Asbestos 383 

Asbestos roof, John's 197 

Ash pans for steam boilers 395 

Asphalte 149 

Asphalte pavement, the Graham- 

lte 152 

Asphalte roads, effect of sun on the 

London 165 

Astronomy at Constantinople 136 

Atlanta agricultural and indus- 
trial fair 200 

Atlantic cable of 1856, the 248 

Atlas mountains, botanical expe- 
dition to the... 72 

Atomic motion 83 

Atomic weight, remarkable rela- 
tion between the specific heat 

and the 389 

Attaching plows to traction en- 
gines 171 

Attachment for sewing machine.. 282 

Attachment for vacuum cups 27 

Auction sale, lady at an 281 

Auger 202 

Australian timbeik 36 

Austrian InternafflonalExhibition 277 

Automatic car brake 91 

Automatic railroad signals 282 

Automatic trap for wash boilers 251 
Automatic wire stretcher for fen- 
ces.... 137 

Autumnal foliage 152 

Awl, improved 169 

Axle box. 91,201 

Axle lubricator — 155 

B 

Babbage, Charles 402 

Babylon, invalids in 313 

BacK band hook 282 

Back for farmers, improved.. — 197 
Back pressure in exhaust pipe.... 281 

Bag holder 74 

Balanced slide valve 299 

Balanced valve for steam engine. . 379 

Balancing piston 170 

Bale ties 314, 315 

Baling press.... 315,331 

Halloon ascension 257 

Balloonist, awml fate of a 262 

Balloons, controlling 245 

Balloon varnish 59 

Baltic Sea soundings 245 

Banana, the 25 

Band saws 138 

Bankrupt by manufacturing, how 

to 119 

Bark mill 346 

Barometer, chameleon 339 

Barometer without mercury 4 

Barometer without mercury, an- 
other 4 

Batteries, improvement in electric 305 

Battery 170 

Battery, a cheap 26 

Battery, a new constant 328 

Battery, galvanic 355 

Battery, self feeding 248 

Bearing plates for railway rails.. 166 

Bed bottom 11 

Bed springs 186 

Bedstead 188 

Bedstead fastening 378 

Beef steak mangle 171 

Beehive 288,362,378,379 

Bee hive, improved 166 

Beer or spirit stamp protector. ... 331 

Bees, queen 154 

Beet root sugar 2 

Beet root sugar, American 58 

Bellows 170,171 

Bell piano 346 

Bell pull 379 

Belt holes— Quarter turned belts *67 ,73 

BePs .7 89, 121, 170 

Belts, oiling 122 

Belts, quarter twist 122 

Belts, the sides of 106 

Belts, tightening of 42,73 

Benzole, distillation oi 72 

Berlin, architectural exhibition in 293 

Bessemer cast steel 89 

Bevels, cutting 394,395 

Bigots, mechanical 392 

Billiard cushion 155 

Billiard marker 155 

Birds' nests, extraordinary posi- 
tions of 96 

Bismuth in Saxony, production of 344 

Blackberry wine, to make 72 

Black color on brass work 362 

Blacking box 219,378 

Black luster color 181 

Black Sea, level of water In the.. 95 

Blasting plug.... 346 

Blasting submarine rocks 281 

Bleaching process, a new 120 

Bleaching shellac 159 

Blind slat operator 201, 283 

Blower for chimney stack 171 

Blowpipe, testing by means of the 150 
Blue grass region of Kentucky,the 273 

Blueing small steel articles 10 

Boiler, a new steam 163 

Boiler experiments at Sandy Hook 375 

Boiler explosions 119, 159, 183, 196 

Boiler explosions, facts and fig- 
ures regarding 244 

Boiler explosions, steam, — 116,179 

Boiler fire extinguisher 219,257 

Boiler furnaces, construction of. .*179 

Boiler Incrustation 271 

Boiler inspection, steam 148 

Boiler legislation in England, 

steam 15 

Boiler pit 73 

Boiler plates, comparative effic- 
iency of different 324 

Boiler, pressure in 250 

Boilers again, testing 309 

Boilers, a practical engineer's ex- 

fienence with 292 
ers at high levels 5,69 

Boilers byhydraulic pressure,test- 

lng 213,261 

Boilers, curious freak of twin 

steam 356, 388, 394 

Boilers, equilibrium of water in a 

nest of steam 404 

Boilers, evaporative power of 327 

Boilers, heating surface of 267. 281, 329 
Boilers, incautious advice regard- 
ing 276 

Boilers, method of determining 

the evaporative efficiency of. . 359 
Boilers, New York police Inspec- 
tion of. 151 

Boilers, scale on 281 

Boilers, strength of 212 

Boilers, twin 409 

Boiler, sudden rise of pressure in a 

steam 292 

Boiler tenders 197 

Boiler tests 346 

Bois d ''arc, or Osage oransre wood 197 

Bone crusher for domestic use 280 

Books for mechanics 344 

Boot and shoe tops 60 

Boot stretcher 171 

Boring and turning,relative power 

in *122 

Boring cylinder 89, 138 

Boring machine 395 

Bottle opener 299 

Bottle stopper 379 

Boy mechanic, a remarkable 342 

Bran duster 155 

Brass and copper work 249 

Brass, to clean 102 

Bread cutter 282 

Bread powders, Horsford's 249 

Breech loading fire arms.. 60, 155, 283 
Brick and stone, experiments with 360 

Brick burning 164 

Brick kiln 24 



Brick machine 203 

Brick making 297 

Bridges for the Nicolai railway in 

Russia *98 

Bridge, the East River, New York 56 

Bridle bits 378 

Brighten straw matting and oil 

cloth, to 5 

Britannia metal, plating 26 

Bromide of potassium 406 

Bromide of sulphur and ammonia 393 

Broom 155 

Broom in Madeira, the 42 

Broom needle 315 

Buck saw frame 282 

Buffalo Industrial Exhibition 56 

Buggy reach 379 

Bugs on plants, to destroy 267 

Build in autumn, don't begin to.. 257 
Building, fallacies of —Drying lum- 
ber 20 

Building material for cities, suita- 
ble 311 

Buildings for manufacturing pur- 
poses 24 

Rung spout 203 

Burden's horse shoe patent 24 

Bureau officer, experiences of a 

19,32,49,81, 96 

Burglar alarm 331 

Burial apparatus 363 

Burial casket 171 

Burned, how it . 310 

Burnt steel, to restore 106 

Bush for mill spindle 155 

Butter, facts about 260 

Butter making 341 

Butter, manufacture of artificial 129 
Button 171 



Cabs in New York city 136 

Cake mixer 282 

Calculus as a study, the value of 

the 58 

California, oranges and olives in 195 

Canal boat 91 

Canal commission, meeting of the 

New York...... 121 

Canal locks 60 

Canal navigation 164 

Canal navigation and Its difficul- 
ties 212 

Canal navigation problem, the 

Erie 71 

Canals, information respecting 149 

Canal, the Darien ship 306 

Canal, the Suez 323 

Canceling and severing revenue 

stamps 202 

Cancer cure 89 

Candle, improved 310 

Candles, home made 164 

Candles with air passages 2 

Cane stubbie hoe 314 

Can tilling and soldering apparatus 25 
Can for nitro-glycerln, improved 112 

Canker in mouth. 362, 394, 409 

Canning fruit. 121 

Cannot afford to stop 168 

Canvas, artists' 267 

Capron, resignation of the Hon. 

Horace 41 

Carbolic acid 403 

Carbolic acid paper, to make.... 249 
Carbon and copper in battery.... 154 
Carbon, contributions to our 

knowledge of 328 

Carbonic acid in white lead man- 
ufacture 250 

Carbonic acid resulting from fer- 
mentation, use of 376 

Carbon plates for battery 409 

Car brake 91 

Car brake, steam 192 

Carburetters for gas and air...... 74 

Car coupling. 11, 91 

Cardingma chines, mechanism for 

adjusting 207 

Car, dumping 195 

Carpenters, hints to 133 

Carpenters' plane 251 

Carpets, dust, and disease 58 

Carpets, renovating 217 

Carpets, to clean 89 

Carpet stretcher 170,187 

Carriage axle 11 

Carriage seatjoint 379 

Carriage Bpnng attachment 299 

Carriage top, improved 242 

Carriage washing machine 219 

Carriage wheel 363 

Carroll County Agricultural Fair 136 

Carrousel 107 

Cars for narrow gages, railway. ... 102 

Cars, propulsion of street 312 

Car springs, railroad 196 

Cars, street. -Atmospheric engines 356 

Car ventilator 43 

Carving and molding machine 74 

Car wheels and axles 96 

Case hardening 362 

Casing steam pipes 42 

Caster for sewln*? machine 299, 315 

Castings, cracking of 73 

Cast iron nails 210 

Cast iron railroads 276 

Cat ball........ 363 

Cement, aquarium 267 

Cement for amber 362 

Cement for iron 42 

Cement for leather and rubber. . . . 138 

Cement for metal and glass 41 

Cement for stoves 256 

Cement, vegetable 328 

Chain lock 363 

Chain pump 218 

Chair 282 

Chains for watches, etc 363 

Chalk for violin players 262, 307 

Chandelier center 299 

Character 345 

Cheap battery. 72 

Cheese factories,scientiflc value of 133 

Cheese makers, to 214 

Cheese vat 201 

Chemistry 248 

Chemistry, recent progress in.... 406 

Chicago, condition oi 292 

Chicago exchanges, our 313 

Chicago, fire risks in 320 

Chicago, for the benefit of. 385 

Chicago fund, the New York 377 

Chicago public park 137 

Chicago, roofs, pavements, and 

safes under fire at 335 

Chicago, the great fire at 256, 263, 291, 
313. 

Chicago, the resurrection of. . 276 

Chicago waterworks after the fire *339 
Children, degrees of perception in 120 

Children's carriage 363 

Chills and fever , 337 

Chimneys, burning ". 34 

Chimneys, foul 26 

Chimneys, non- smoking 288 

Chimney stop 201 

China, medicine and medical prac- 
tice in 147 

Chinese labor in Louisiana 293 

Chinese labor In Missouri 293 

Chlorine, cheap preparation of... 361 

Chloroform 81 

Cholera, the fear of. 215 

Chromate of potash, poisonous 

qualities oi 51 

Chrysalids and cocoons *130 

Church of St. Peter, Bournemouth, 

England *351 

Churn 91, 202, 282 

Churn dasher 379 

Churn power 74,201 

Cigar lighter 346 

Cincinnati IndustrlalExposltion . . 72 

Circle, mensuration of 154 

Circles please the eye, why 113 

Circular saw mill 74 

Cistern 26,218 

Cistern, to construct a 42 



CitieB, indestructible 308 

City subscribers, to 393 

Civilization, ®n certain habits con- 
sidered as necessities of 184 

Clamp for making picture frames 251 

Clarifying sugar by alumina 136 

Clark and his telescopes, Alvan.. 112 
Clark Mountain, Nevada—Curious 

inscription 193 

Clay and sandysolls 354 

Clay for bricks 218 

Clay, grinding 267 

Cleaningpolishedbrass 281,298,314,329 

Cleansing the hair 298 

Climbing sandals. 91 

Clock, a remarkable 58 

Clod render 187 

Clothes dryer 11,346 

Clothes washer 379 

Cloth for brick hacks 267 

Cloth rolls 10 

Cloth strip bristles 331 

Cloth, to clean black 85 

Coach painting in America and 

Engla. d 120 

Coal as a fuel, value of 59 

Coal box 314 

Coal holster and conveyer 163 

Coal in Alaska 309 

Coal on the Isthmus of Panama. . 9 

Coal scuttle 27 

Coating copper and brass with zinc 352 

Coating glass with metal 72, 73, 89 

Coffee and grain cleaner and sep- 
arator 203 

Coffee pot stand 363 

Coffin 314 

Coil in boiler 250,267 

Coke trade, the 161 

Cold upon iron, effect of. 21 

Collar pin 91 

College commencements..... ... 39 

Colorado ores 256, 261 

Color in fishes, changes of 260 

Coloring gold 255 

Coloring straw 218 

Combination lever bridle bit 363 

Combined burglar and fire alarm 331 
Combined cap and column for stills 91 

Combined chair and cane 139 

Combined check and globe valve 139 
Combined cider mill and press... 74 
Combined clothes dryer and awn- 
ing 379 

Combined corn harvester and 

husker 139 

Combined cultivator, marker and 

coverer ..,; 155 

Combined dinner pail and lantern 346 
Combined plow and stock for cul- 
tivators 251 

Combined rubber and copper wire 

forpipe couplings 112 

Combined sad iron and ruffler 123 

Combined seeder and cultivator.. 362 
Combined steam and water motor 107 

Combined washer and boiler 295 

Combustion in boiler furnace.... 154 

Comets 279 

Commode and wash stand com- 
bined 201 

Commutator, Lequesne's 337 

Compensation for legal services.. 69 

Competitive examinations 8 

Composition boxes 282 

Compressed leather 21 

Concentrate Colorado gold and 

silver ores, how to 292 

Concrete building 359 

Concrete flooring , cheap 6 

Condensation of steam in pipes 186, 250 

Condensation on windows 362 

Condor, the Royal 354 

Cone pulleys 138,170,186 

Cone pulleys, constructing *100 

Cone pulleys, turning 26 

Conflagration In Wisconsin and 

Minnesota 245 

Connecticut law In 405 

Construction of arches ............ 379 

Construction of cans 27 

Construction of dies for forming 

lips of auger bits 171 

Contented, be 133 

Convex and concave mirrors 3 

Cooking stove 43, 139 

Co-operation 83 

Co-operation, benefits of...... 341 

Co-operative colonies 23 

Copper, anew re- agent for 344 

Copper solution for battery 107 

Copying ink ., 26,59 

Cork cuttlngmachine 1S7 

Cornell University— A student's 

labor for knowledge 3*2 

Corn harvester 107 

Corn husker 283 

Corn planter 60, 107, 346,378 

Corn planter and fertilizer distrib- 
utor 74 

Corn shaving machine 202 

Corporation employment on work- 
men, efl'ect of 7 

Correspondence 4,20,36, 51,68,83, 
100, 116, 131, 148, 164, 179, 196, 212, 
227, 243, 260, 276, 292, 31,8, 324, 340, 

356, 372, 388 

Correspondence, our 71,250 

Cosmos 344 

Cotton cloth, Indian 371 

Cotton cultivator 251 

Cotton gin attachment.... . 2d1 

Cotton press 187. 219, 283, 379 

Cotton States Agricultural Fair.. 133 

Cotton tie stretcher 282 

Coupling hooks for coal cars 266 

Courage of a fireman 146 

Cover for lens of photographic 

camera 170 

Cramp In horses 41 

Crookes and psychic force. Dr. 311, 341 

Crucible for melting metal 363 

Cryolite plates for photography. . 56 

Crystals, to grow 393 

Cultivator 107, 139, 202, 315, 331, 363, 398 

Cultivator teeth 74,188 

Cundurango 213, 325,341 

Curiosities of life 256 

Current wheels 11 

Curtain fixture 251 

Cutch and gambier 288 

Cutlery, table 138,154,170 

Cutting apparatus lor harvesters 

251, 282 

Cutting cards, etc 395 

Cutting teeth of wheels 154 

Cyclone near Springfield, 111 58 

Cylinder, proportion of 281 

D 

Darwinian controversy, the latest 

phase of the 181 

Darwinian theory, the 148 

Darwinism 196 

Darwinism, objections to 135 

Day's work? how many hours 

constitute a 217 

Decay of stone and brick 357 

Decision, important trademark.. 200 
Declined, 74, 90, 107, 122, 138, 155, 

170.186,201,218,234,250,267,281, 

298,313,330,346,361,377. 

Decoration of metals 153 

Dental cement, Gaullois' 17 

Dental drill 139,170, 187 

Dentistry, ancient 160 

Derrick 299 

Desk and chair combined 346 

Destruction of trees 330 

Developer, a concentrated iron. . 56 
Device for cutting stencil plates 315 

Device for discharging grain 314 

Device for fastening handles to 

satchels, etc 60 

Diameters of rolls, difference in 

large and small v 288 

Diamond districts of the Cape of 

Good Hope 152 



Diamond hunter, extract from the 

diary of a 18 

Diamonds, combustibility of 119 

Diaper pin 202 

Diet, plain 164 

Digitorium 187 

Diking sheets, frames for 371 

Dimensions of cylinder 298 

Discharge apparatus 11 

Disease and carelessness 38 

Disease, the causes of. 39 

Dish washing machine 112 

Disinfectants 129, 280 

Disinfectants, discussion on 407 

Ditching machine 139,251,299 

Ditching plow 139, 378 

Dividing powders, Allen's appa- 
ratus for 41 

Diving bell, an Italian ........ 304, 313 

Doctoring iron 4 

Do not be above your business. . . 305 

Door 91 

Door fastener 60,314 

Door for railway freight cars 202 

Door stop and holder 74 

Dovetailing machine 170 

Draft device for vehicle... 13& 

Drain land in level places, to 71 

Drawing board 171 

Drawing ink 10 

Dream workers 37 

Dredge 74 

Drill chuck 251 

Drinking fountain for lowls 171 

Drinking water 161 

Drip pipe of steam heater 138 

Drop grate for furnace 155 

Drowned persons, raising the 

bodies of 5 

Drugs defeat disease? does the 

administration of 176 

Bryer 331 

Drying hose, apparatus for ... 34 

Drying room for clothes 329 

Dualln, experiments with 289 

Dumping car.... 43 

Dust and smoke, Proiessor Tyn- 

dall on 5V 

Dutch laundry, a 129 



Earth boring auger 123 

Earth cabinet 203 

Earth closets 248 

Earth closets, improvement in... 293 

Earth pulverizer and harrow 347 

East River bridge, New York 207 

Ebullition of liquids, quiet. ...... 150 

Eclipse Machine Works, Hamil- 
ton. Ohio 105 

Eclipse of the sun, precautions 

against an 136 

Eclipse of the sun, the ........ 400 

Ellipse, the approaching solar... 261 
Editorial summary, 41, 58, 104, 153, 256 

Editor should eat, what an 41 

Educated a w ay from home ? shall 

children be 293 

Education 376 

Education through the senses.... 293 

Egg and fruit carrier 155 

Egg beater 155, 202 

Egg carrier 331 

Egg, curious 33 

Egg packing box 251 

Eggs, preserving 406 

Elastic door guards 139 

Electrical distur nances, subter- 
ranean 38 

Electrical experiment, interest- 
ing 208 

Electrical organ blowers and sew- 
ing machine- motors 120 

Electric car brake 74 

Electric flash, its velocity and 

measurement 193 

Electric instrument 171 

Electricity ..„ 264 

Electricity applied to medicine 

264, 280 
Electricity— Lecture by Professor 

Doremus 405 

Electricity, novel application of 70 

Electricity, novel uses of 243 

Electric lights for ships 337 

Electric light, to construct 107 

Electric Hningf or safes 378 

Electro-deposition of tin, the..... 42 
Electro experiments, Paine's 

early 85 

Electromagnet, a huge 153 

Electromagnetic burglar alarm.. 187 
Electromagnetic burglar pi-oof 

curtain 370 

Electromagnetic lire alarm tele- 
graph 219 

Electromagnetic medical appara- 
tus < 27 

Electromagnetic motor, Paine's 21 

Electromagnetic motors 88 

Electromotors 132 

Electro-motors, Mr. Paine's an- 
swer to Mr. Smith 101 

Electro-motor— The Paine engine 84 
Electro-motor.the Paine— Inter- 
esting revelations 180 

Electro- propulsion motor 264 

Electrotyping on wood 89, 138 

Elevator 282, 363 

Elevator brake 298 

Elevator cup 155 

Embankment, the Thames *387 

Employments for boys 369 

Enameled cloth is made, how 79 

Endless traveling sidewalk 299 

Engineering, incident in 325 

Engineering, the best. 275 

Engineer's experience, a leaf from 

a practical 245 

Engine, locomotive and traction 370 

Engine, Clark's locomotive 390 

Engines, compound 116, 394 

Engines, Heath's improved steam 389 
Engines in the navy, compound.. 389 
England, the condition of me- 
chanics and laborers in 375 

Engraving, important improve- 
ment in glass and plate 392 

Engravings, architectural 71 

Engravings of Inventions and ma- 
chinery 102 

Epergne for fruits and flowers... 213 

Errata 168 

Error, ludicrous typographical.. 133 
Escape from a lightning stroke. . . 54 

Ether. to wash 106, 122 

Evaporating apparatus 371 

Evener 74 

Exercise on the bodily tempera- 
ture, effect of 256 

Exhibition at Vienna in 1873, pro- 
posed 328 

Exhibition at Vienna in 1873, the 

Great 407 

Expansion gear 154 

Expansion of belt 409 

Experiences of a bureau officer, 19, 32 
Experiments, the repetition of... 391 

"Explosive" errors.. . .. . 180 

Exposition, Southwestern, at New 

Orleans, La 102 

Extension cases 121, 169 

Extension case, Sarwln's carriage 

wheel patent 208 

Extension cases, Interesting .. 216 

Extension cases, patent. ... ... 88 

Extension clothes pole. 203 

Extension of patents, great num- 
ber of applications for 56 

Extensions, a number of 360 

Extinguishing fires by carbonic 

acid 128 

Extracting gold from washings 

and poor ores 132 

Eyenall, foreign bodies within 

the 18 

Eye balsam 26 

Eye, education of the 392 
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Faces, something about 296 

Falling bodies 218,250, 267 

Fall 01 granite, enormous 197 

Family's ration, a 313 

Fan mill 266 

Farmer's boiler or caldron 171 

Fastening for corrugated roofing 378 

Fastening for window blinds 378 

Fast railroad train 2, 95 

Fats, purification of crude 134 

Feather renovator 60 

Feed apparatus for millstones.... 107 

Feed water heater 91 

Fem ale applicants lor clerkships 8 

Fence ., 11, 43, 107, 201 

Fence post 155 

Fence should be.whata 59 

Fence, stick to the 258 

Fender for plows 107 

Fermented milk 177 

Fermentation, prevention of 394 

Fermentation, vinous 113 

Fertilizer dropper and seed drop- 
per 202 

Fibrin from blood 187 

File cutting *111 

* liter 282 

Filter, materials for 362 

Filters and filtering 277 

Filtration in refineries and man- 
ufactories *275 

Fire alarm 315 

Fire alarm cable, Boston, Mass.. 105 

Fire arms, magazine 27 

Fire arms, revolving 27 

Fire arms, trial of 320 

Fire escapes 176 

Fire khiiilers— A curious inven- 
tion 373 

Fireplace 107 

Fireplace fenders 395 

Fireproof building 279,^95, 340 

Fireproof buildings for preserv- 
ing public records 328 

Fireproof cloth 329 

Fireproof floors 181 

Fireproof man, a 388 

Fireproof materials 385 

Fireproof paper 329 

Fireproof roofs 401 

Fireproof safes 308, 325 

Fireproof safes- Improvement 

called for 281 

Fireproof vault, a queer 323 

Fireproof whitewash 10 

Fire, protection against 289, 325 

Fire'protection and water supply, 

Holly's system 345, 400 

Fire sates, test of material for. .. 354 
Fires by carbonic acid, extin- 
guishing 23, 128 

Fires, how to prevent and how to 

extinguish 327 

Fires in the Northwest, the great 279 

Fires, kindle up the 313 

Fires, red, green, and blue 361 

Fires, the Holly system of hy- 
drants for extinguishing 400 

Fish crow, the 208 

Fisher, Hon. S. S. , address by 8 

Fish hook holder 171 

Fish in limestone water 3i9 

Fish, queer and vicious 194 
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Glycerin in testing for grape su- 

§ar, use of 40 
and silver, new process for 

separating 130 

Gold and silver waste 103 

Gold, coloring 362 

Gold field, a new 304 

Gold from tailings, extraction of 

180, 310 
Gold from washings, etc., e 

tr acting 

Gold nuggets, formation of 

Gold ores, treatment of 

Gold, refining 

Governor for water wheels, r 

tary 

Grading and ditching machine 

Grape juice 

Grain cleaner 

Grain spout 123 

Grain vessel and grain ear, venti- 
lating 

Granite in the Adirondacks, 

green 58 

Granite shaft, red 248 

Granulation of sugar, preventing 330 
Graphite, plumbago, Dlack lead 55 

Grate bar 27 

Great Britain, breadstuff s and 

cotton imported into 255 

Great Britain, iron trade In 277 

Greatness 373 

, Great powers, etc 342 

Greek independence, proposed 
monument in Athens to com- 
memorate *271 

Greenland 182 

Grinding clay.. 186 

Grinding machines 297 

Grinding wheat without mill- 
stones 353 

Gripers for printing presses... 60, 112 

Grist mill 187 

Ground marker and furrower 283 

Guano in Alabama 54 

Gums, to harden tender 267 

Gum, Zanzibar 115 

Gunboats, the rolling of. .. * 278 

Gun cotton 177 

Gun cotton explosion at Stow- 

market, England 165 

Gun cotton, the perils of. 199 

Gun lock no 

Gunnery experiments, English... 273 

Gunpowder 274 

Gunpowder, improvement in the 

manufacture of. 374 

Gunpowder explode in a vacu- 
um? will 104 

Guns, cleaning 89 

Guns, leather 58 

Gun, the Gatling 313 

Gutter fastening 201 



Fixing pencil or chalk marks. 

Flag halyard 

Flanged collar for broom. 

Flannel, to wash 

Flax brake 

Flesh fork , 

Flies from horses, to keep. 

Flight, the mysteries of 

Flight, the pigeon's wonderful. 
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Floating of solid in molten iron 

217, 267, 330 

Flood, remarkable 9 

Floor clamp 251 

Flour bolt 298 

Flour in barrels undergoes, 

changes which 259 

Flour without millstones, making 404 

Flowers, to preserve 294 

Flow of liquids through orifices.. 10 

Flow of water through pipe 267 

Fluoride from Greenland, a new 88 

Fluting sad Irons 395 

Flux motor of Slgnor Tommasi, 

the 114 

Flying and flying machines, notes 

on 384, 400 

Fly? are men to 323 

Flying frog, the 106 

Flying machine 52 

Flytrap 317 

Fly wheel 74, 346 

Fog bow, as seen from the Mat- 

terhorn, the *178 

Folding beds, the 363 

Folding easel 74 

Folly and ignorance followed by 

death a-;d destruction 87 

Food, craving for 177 

Foot lathes 41 

Forests, American 311 

Forge , 316 

Forty years In the grave 275 

Fountain 186, 379 

Fountain, Bombay, the Frere.... *63 
Fragments of science, Tyndall's 80 

Framing joints 60 

Freezing, how to prevent water 

from 341 

French polish 298 

Fresh air and sunshine 148 

Friction 267 

Friction clutch 11 

Friction of water in pipe 250 

Friction on steel, influence of 281 

Friend, a 261 

Frost proof building 121 

Fruit can 74 

Fruit cans, sealing 106 

Fruit drying apparatus 74 

Fruit gatherer 90 

Fruit hi glass, putting up 122 

Funnel 155 

Furnace for melting ores and 

metals 27 

Furnace grate 91 

Furnace slag, utilization of 152 

Furniture, to take bruises out of 256 

G 

Gaging and plaiting attachment 

for Be wing machines..-. 139 

Gallein, a new dye 153 

Galvanic action 194 

Galvanic battery, Barjon's liquid 

for 134 

Galvanic experiments 260 

Galvanic fluid 261 

Galvanized iron, test for 216 

Galvanized water pipes 218 

Galvanizing wire springs 218 

Gang plow 43. 170, 231 

Gang plow and cultivator 139 

Garden implement 139 

Gas, a new apparatus for manu- 
facturing 181 

Gas burning, practical philoso- 
phy of 369 

Gases absorbed by coal 3-15 

Gaseous and liquid states of mat- 
ter 113 

Gas for balloons. 186, 218 

Gas for toy balloons 267 

Gas in Kentucky, spring of in- 
flammable 217 

Gas in London, consumption of.. 393 
Gas lighter, Klinkerfues' patent.. 361 
Gas monopolies, the New York. .391 

Gas regulator 331 

Gas retorts 275 

Gas, too much— Not enough light 359 

Gas wells in Pennsylvania 67 

Gate 251, 282, 331 

Gate for marble saw gang 306 

Gauntlet gloves 283 

Gear wheels 154 

Genius and common sense 278 

Georgia, Industrial Association 

of. 185 

Gift to the people of England, a.. 149 

Glass, cutting 114 

Glass in architectural decoration, 

use of 344 

Glass, Kevd. W. V. Harcourt's 

researches on 272 

Glove fastener 171 

Glove, sanitary 211 

Glue from souring, to keep 73 

Glueing 162 

Glue kettles, construction of 40 

Glue, marine 122 

Glycerin, how to test pure 344 



H 

Habits, evil, etc 306 

Hair dye stains 186 

Hair pins 11 

Hairy woman, a Burmese 335 

Hall of public records.New To rk, 

condemnation of the 391 

Hames 282 

Hame tug for harness 219 

Hand brake for wagons 91 

Hand garden plow 187 

Hand gear, and where it comes 

from 129 

Handle for carriage door 219 

Handle strap 266 

Hand support, etc 346 

Hardening, case 395 

Hardening rails 153 

Harness 315 

Harness buckle... 27, 346 

Harness saddle tree 201 

Harness, single 363 

Harrow 74.107,202, 315, 379 

Hartford Steam Boiler Inspection 

and Insurance Co., 5, 81,164, 

259 352 

Harvester 74, 91,315,' 346 

Harvester dropper 27, 155, 187 

Hasp lock 363 

Hasp lock for trunks 60 

Hat bodies, machine ior shrinking 358 

Hay elevator 43, 60 

Hay tedder 362 

Head rest for coffin 201 

Health? who wants to enjoy 177 

Heat, how bodies may be frozen 

by 23 

Heat, latent 405 

Heat, on specific heat 372 

Helical wire brush 299 

Hell Gate, New York, blasting 

and tunneling operations at..*399 
Henrv and the electric telegraph, 

Professor Joseph 7 

High ton and the New York Times, 

Mr 199 

History, a remarkable 264 

Hoisting apparatus, hydraulic... 214 

Holland, engineering in 185 

Holland, the great ship canals of 357 

Hollow augv-r 139 

Homes for mechanics 247 

Honey boxes for beehives 378 

Hoof pare .- 315 

Hop refuse and paper 8 

Horse chestnut wood 256 

Horse collar and hames 274 

Horse collar fastening 315 

Horse hay fork 123, 251, 299, 346 

Horse hay rake 11 

Horse holder for sleighs 299 

Horse power 282,299,315, 3 17 

Horse power, cheap 122 

Horse power of engine 218 

Horses, feed and treatment of 403 

Horse shoeing 272 

Horse shoeing rest 314 

Horse shoe nail clincher 139 

Hot air furnace 282 

Hotel at Cairo, Egypt, the new...*147 

House, the irrational 37 

How to clean shells 330 

Humanity, the highest type of 57 

Humboidt, Alexander von 37 

Humboldt monument, the. *322 

Hundred years of wrong, a 310 

Hungary, inundation in 169 

Hydrate of chloral 265 

Hydraulic and steam presses 281 

Hydraulic buffer for checking the 

recoil oi heavy guns *114 

Hydramic mining 2 

Hydraulic motor 11 

Hydrogen on oxide of iron, action 

of 261 

Hydrogen, specific gravity of 89 

Hydrophobia, case of 406 



Ice a necessity 40 

Ice elevator 171 

Ice fleas 272, 324 

Ice houses 389 

Ice houses, how to build 130 

Ice pick 171 

Ice without chemicals, manufac- 
ture of 310 

Important invention, an 18 

Improved gate 331 

Improved riveting tool, Cobb*s... 6 

Improved roof for buildings 91 

Improved sealsforgas works, Odi- 

orne's 6 

Improved wooden pavement 282 

Improvement in rubber billiard 

cushions 139 

Improvement in shipbuilding 107 

Improvement in the manufacture 

of iron 371 

Incrustation in boilers 330, 394 

Indelible printing ink 314 

Indian, the modern 58 

India rubber, new uses for 372 

Induction coil.Rhumkorff's 264 

Industrial exhibition at Moscow 41 

Inlant's chair 187 

Iniringement trial 55 

Ingenious machine, a most 392 

Inhaler audvaporizer 292 

Ink 10 

Inkstainson leather 267 

Inodorous portable water closet. . 74 
Insanity, the physical features of 288 

Insect destroyer 194 

Insects, noxious 35 

Insect trap 60, 266 

Intellect, the 257 

Inventions patented in England by 
Americans 10, 23, 42, 59, 76, 92, 
108, 124, 140, 155, 169, 186, 204,217, 
235, 250, 268, 284, 316, 330, 345, 364, 394 



Inventor, a chance for an 388 

Inventors, hints to 343 

Inventors, natural rights of 278 

Inventors reminiscences of 67 

Iodine on light, action of 280 

Iodized milk 280 

Iron and Steel Institute of Great 

Britain 353 

Iron founders' grievance, the New 

York 183 

Iron, manufacture of Russian sheet 241 

Iron paper 67 

Iron ship a magne:, the 245 

Iron vessels, lining 122 

Iron Works Company at Fall 

River, the 105 

Iron works of Alsace and Lor- 
raine, how the recent war af- 
fects the 192 

Iron works, model 289 



Jamaica, real estate in 67 

Japan a field for inventions and 

machinery 167 

Japanning zinc 186 

Japan, life in 370 

Japan, the first locomotive in 277 

Jar movement for rock drills 123 

Joint for shaft coupling 128 

Joist hook 139 

Judd Laboratory, the Orange 1.6 

Jugglers, tricks of 257 

K 

Kalsomining 4 

Kerosene oil, purifying 362 

Kerosene oil, testing 404 

Kerosene to preserve iron from 

rust 89 

Key for sewing machine lock 395 

Killing trees 186 

Kiln 342 

Kinks in fall ropes, to prevent *106 

Knobs for tea pots, sheet metal. .. 293 
Knowledge gleaned by reading.. 340 



Labeling machine, Tyrrell's 104 

Labor 294 

Labor problem, the— Class oration 

at Yale 184 

Labor question, more about the.. 343 

Lace knitting machine 353 

Lace manufacture In Brooklyn... 144 

Lady's work stand 74 

Lamp 266 

Lamp burner 11, 91 

Lamp chimney 123 

Lamp chimney cleaner 155 

Lamp extinguisher 277 

Lamp, inextinguishable 256 

Lamps, to clean petroleum 357 

Land in London, value of 354 

Lathe chuck 315 

Lathe, geometrical 296 

Laughter, benefits of 58 

Laundry, cheap 73 

Lading tiles 379 

Leader pipe coupling 251 

Lead foil for bandages 152 

Lead for drawing temper of steel, 

melted 250 

Leakage of oil barrels, to prevent. 90 

Learning and understanding 96 

Leather, artificial— Utilization of 

scraps and cuttings 105 

Leather, machine for boarding, 

pebbling, and glossing 294 

Leather porous cell 154 

Leaves 313 

Leisure time of boys, the 295 

Let-off mechanism 11 

Liebig, incident in the life of Ba- 
ron 163 

Liebig, the health of Baron 312 

Lite assurance in New York 117 

1 ife, the origin of 167 

Life, the staff of. 200 

Lifting jack 379, 395 

Lifting machine 107, 203 

Light, a measure for the intensity 

of 376 

Light, chemical action of. 328 

Lightning conductor 347 

Lightning, protecting telegraph 

rods from 177 

Lightning rod couplings 346 

Lightning rods 7, 87 

Lightning versus gas pipes 161 

Light unit, a 266 

Link joints for watch chains 378 

Lint 293 

Liquid glue 314 

Liquid measuring can 261 

Looster canning factory, mam- 
moth 81 

Local licenses and patents 73 

Lock for alarm tills 219 

Locomotive boiler 91 

Locomotive engines, Fairlie's im- 
provement in '..... 277 

Locomotive head light 74 

Locomotive works in America, 

the first 102 

Locust timber for posts 281 

Log binder 201 

London City railways 149 

Loop for harness 155 

Louisiana State t< air 185 

Low water detector 203 

Lubricating car wheels 331 

Lubricating oil.-, testing— Inven- 
tion wanted 97 

Lu' rcator 299 

Lubricator for picker spindle 251 

Lubricators, something about 375 

Lumber trade in Maine, the 207 

Lyceum of Natural History 407 

M 

Machine for bending wood 203 

Machine for cutting boot and shoe 

counters 379 

Machine for cutting clotn 170 

Machine for cutting glass globes, 

etc 91 

Machine for double sealing tin 

ware 219 

Machine for elevating hay, etc.... 202 
Machine for examining cigars.... 202 

Machine for laying out sash 60 

Machine for making paving blocks 346 
Machine for making wood mold- 
ings 91 

Machine for manutacture of sol- 
der, etc 171 

.... '171 

, 251 
. 3i6 
. 91 
. 378 
201 



Mechanical progress dependent 

on new materials 295 

Medal for patentees, a 150 

Medical compound 74,203, 251 

Medical compound for consump- 
tion 282 

Medical compound for kidney dis- 
eases 17 1 

Medical compound for liver dis- 
eases 107 

Medical compound for rheuma- 
tism 251 

Meerschaum, polishing 89 

Melting point of organic bodies, 

the... -281 

Memory, how to acquire a good.. 34o 

Mental capacity of races, the 160 

Mental emaciation 4 

Mental order and system 54 

Metal carpet binding — 219 

Metallic cartridge ..-.-... 362 

Metallic surfaces, the finish and 

preservation of 385 

Metallic tiles for roofs 11 

Metallurgy, recent progress in... 263 

Metal work, incongruous 2(7 

Metempsychosis, the doctrine of.. 340 

Meteoric iron in Virginia 10 j, 137 

Meteorological facts, curious 161 

Method of drawing patterns for 



the United 



flaring vessels. 
Metric system in 

States, the 

Mica, dissolving 

Mica, uses of 

Microscope reveals, whai. the. 

Microscopy, medical 

Mildewed linen, to restore 



369 

. 42 



Milk can . 282 

Milk, discussion on 407 

Milkman's signal 26 

Milk statistics 26i 

Milk sugar, vegetable 288 

Milk, the science of 197 

Millpicks, to temper 106 

Millstone balance 139 

Millstone bush , 139 

Mind full of piety, etc. a 313 

Mind, the 401 

Mirror, damaged.. 346 

Mississippi Annual State Fair 185 

Miter box, improved 165 

Mode of molding cigars 74 

Moid board for plows 171 

Molding machine 170 

Molds, coating iron 122 

Monties, reappearance of Les 163 

Mont Cenis tunnel, the 177 

Mont Cenls tunnel, the inaugura- 

ofthe 213 

Mont Cenls tunnel, the opening oi 

the 153 

Montreal, public library at 373 

Moon on timber, Influence of the.. 388 
Morse affixing his signature to the 

greeting, Professor *15 

Mortars and cements, improved.. 358 

Mortar, treatment of 48 

Moth proof boxes 378 

Motor, Palne's 68 

Mouse trap 201 

Moving In circles 241 

Mowing machines, premiums 

awarded to 81 

Muichison's executor, Sir R. I.... 354 
Museum of science and art. East 

London *115 

Musical instrument, new 86 

Musical telegraph companies 309 

Music leaf holder 60 

Music leaf turner 123, 315 

Music stand... 378 

Myths titi 

Nail cutting 296 

Nail machine 74, 187 
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Machine for pointing horse nai 
Machine for pulping wood. 
Machine for sawing spokes. 
Machine for sheeting dough 
Machine for threading bolts 
Machine for twisting yarn. . 

Machine for wiring Diinds 363 

Machinery, care oi 51 

Magnetic experiments, Lord Lind- 
say's .• 80 

M aguetic flsh 10 

Magnetic force, photographs oi. .. 264 

Magnetic mineral wells 133 

Magnets, to restore 346 

Maitin 344 

Mammoth cave 208 

Mammoth cave, and bow it was 

made 321 

Manners, good 294 

Manual labor and maximum air 

temperature 369 

Manufactory for thread at Pais- 
ley, Scotl nd 105 

Manufacture of hydrocarbons 91 

Manufacturers, an example to.... 263 
Manufacturing trades, the state 

of the 200 

Marbleizing paper and oil cloth. . . 136 

Marble quarrying in Italy. 269 

Mare's nest, a— 1 tie gas question.. 391 

Mariae disaster, anothtr 196 

Marine engineering, a defect in. . . 199 

Marine glue 138 

Master and apprentice 264 

Measuring scale, adjustable elas- 
tic 354 

Meat, preservation of. 328, 361 

Mechanical movement.. ..201, 202, 

219, 283, 378 

Mechanical movement, new 101 

Mechanical power and specific 

work 23 

Mechanical principles in agricul- 
tural operations, the applica- 
tion of 403 



Nail machine feeder 

Narrow and regular gage rail 
ways, comparative merits of. 

Narrow gage nonsense 

Narrow gage ra lways 

Narrow gage railways in Russia. 

Narrow gages for railroads 

Needles 

Negative, an auxiliary 56 

Negative baths, purifying old 56 

Negative preservers 56 

Neuropters,the *82 

New books and publicaiions, 9, 26, 
105, 139, 153, 220, 250, 297, 312, 361, 

377, 394 
New force, experimental investi- 
gation of a *99 

New force, the— Letters of Professor 

Huggins and Serjeant Cox 100 

New Jersey State Agricultural 

Society 169 

New Jersey Zinc Company, the... 279 
New London burnt, the steamer... 370 
New publication.— The Science 

Record for 1872 353 

Newspapers, laws relating to 85 

New iork Ear Dispensary 133 

Nickel, coating metals with 177 

Nickel plating as a preservative.. 278 
Nickel to the action of water, re- 
sistance of 370 

Nitrate of silver bv means of char- 
coal, reduction of. 292 

Nitric acid in well water 861 

Niiric acid, re-agent to detect 105 

Noisy gears 10, 26 

Northern Pacific Railroad, pro- 
gress of the 276 

" Nothing new under the sun" 159 

Novelty Iron Works, the last of the 9 
Nutrition 129 

O 

Obituary : 

Babbage, Charles 296 

Johnston, Alex. K 67 

Mahan, D. H 213 

Murchlson, Sir Roderick 1 296 

Payen, Anselme 40, 168 

Rodman, Thomas J 103 

Say, Constant 197 

Schebly, Thomas 185 

Sommeliier, Germano 118. 137 

Sorel, Stanislas 151 

Occasional ; otes 149, 185, 357 

Oceanic circulation, general 48 

Oceanic exploration, the Ha&sler 344 

Ocean Wave disaster, the 213 

Office Indicator 26 

Oil as a purifier of carbonic acid, 

olive 376 

Oil business, the 66 

Oil by petroleum, extraction of. . 329 

Oil can 362 

Oiling journals 139 

Oiling sheaves *53 

Oils, experiments for testing the 

value of lubricating 373 

Oil well at Terre Haute, Ind 134 

Omnibus brake 155 

Orange wood 150 

Ore crushing machine 346 

Ores, improvement In 256 

Origin of thought, intellect, or 

mind? is the brain the 85 

Ornaments for carriages, etc., to 

transfer 256 

Out of print 58 

Oxidation of carbon — Artificial 

production ot aniline 

Oxygen for inhalation, pure 

Oxygen for pharmaceutical pur> 

poses 344 

Oxygen from the atmosphere 152 

Oxygen In hydrogen, combustion 

• of 280 

Oxyhydrogen light to the separa- 
tion of metals, new applica- 
tion of 104 

Ozone, detecting 393 

Ozone ether 376 

Ozone, explosive action of 40 

Ozone stored in solution 88 

Ozonized ether 105 
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Pad for stair and other carpets... 251 

Padlock key 74 

Paine and his detractors, Mr 116 

Paine electro-magneLic engine.the 

—Curious revelations 100 

Paine, exit Mr 244 

Paine fund, proposal for a 212 

Palne's electro-motor 116, 132 

Paine's motor 148 

Palne's perpetual motion 36, 52 

Paine's reply to Mr. Smith, Mr.... 117 



Pan scraper 298 

Paper folding machine 362 

Paper for telegraphic transmis- 
sion, punching 211 

Paper, lessening the stre. gth of .. 89 

Paper making In Japan 273 

Paper pulp, preparing and bleach- 
ing 25 

Papier mach^ utensils for photo- 
graphy 56 

Paradox, a scientific 101 

Paraffin oil in Scotland, manufac- 
ture of 288 

Paris green on potatoes 170 

Paris, Metropolitan Railway ot. .. 355 
Paris, ravages of the bombard- 
ment Of 265 

Pasting glazing paper 298 

Patentable novelty, what consti- 
tutes 199 

Patent agency business, the 120 

Patent, a n onsensical 54 

Patent decisions, important... 193, 245 

Patent decisions, recent 313, 329 

Patent decision, the zinc white... 249 

Patented articles, the sale of 327 

Patentees, no list of 58 

Patent extension case, the Kelly.. 8 
Patent knot and string envelope,. 21 

Patent law reform in England 87 

Patent laws, Ex-Commissioner 

Mason on 209 

Patent laws, utility of 64 

Patent office decisions 137 

Patent office, Ex -Commissioner 

Fisher's experience in the 24 

Patent office, what is doing at the 56 

Patent proceedings in London 88 

Patent schemer foiled, a 163 

Patents extended, kirge numberof 297 
Patents illustrated, the value of 

property in 248 

Patents, invalidity of State laws 

regulating the sale of 137 

Patents issued under the new law, 

validity of 295 

Patents, Secretary of the Interior's 

report on 385 

Patents, State interference with.. 135 
Patents, the London Builder on. .. 66 

Patent system, the English 247 

Patent, the sunshine 261 

Pavement 347 

Pavements, heating and preparing • 

stone for 305 

Pavements, improvements in 312 

Pearl manufactory 130 

Pencil lead 314 

Pencil marks, fixing 26, 73 

Pencils, improvement in 137 

Pennsylvania Steel Company, the 293 

Pennyroyal and fleas 163 

Perfumer, a patent 248 

Permanganate of potash 88 

Permutation lock 315, 362, 363 

Perpetual motion 314, 324 

Perpetual motion seekers, compe- 
tition among the 6 

Perturbation of forces, the 160 

Petrified bird's nest and eggs, a. . . 5 

Petroleum as fuel 133 

Petroleum exported from the 

United States 212 

Petroleum in New Zealand 66 

Petroleum, tests for 40 

Petroleum trade, the 293 

Pharmacy in Prussia 184 

Phosphates with sea water, dec om- 

posing 185 

Photographer, an enterp' i>ing 305 

Photographers, new light for the 

use" of 127 

Photographers, printingrollersfor 152 

Photographic developer, iron 132 

Photographic notes 56 

Photographic paper, durable sen- 
sitive 149 

Photographic posing chair 306 

Photographic prints, washing 185 

Photographic process, a new dry 208 

Photographic refrigerator 74 

Photographs and letters of credit 280 

Photography, origin of 355 

Photo lithography process, im- 
proved 195 

Phrenology and spiritualism 33 

Pianoforte 298 

Pianoforte, a blacksmith's 325 

Pianoforte, the 257 

Piano stool .' 299 

Picket fence 314 

Picks and rammers, improved 358 

Picture nails 282 

Pigeons, speed of carrier 337 

Pin In the heart of a chicken, a 53 

Pipe coupling 155 

Pipe elbow 283 

Pipes, Iron versus lead 177 

Pipe, to mend 106 

Pipe tangs 379 

Pipe wrench attachment, etc 346 

Piston for pumps and steam en- 
gines 11 

Piston packing 202, 379 

Piston, pounding of 59 

Pivots tor watches, replaceable . . 345 

Planing machine 34 fi 

Plants in bedrooms 2G2 

Plaster of Paris manufacture 144 

Plate coated shingle and com- 
pound for plating 107 

Plated ware, to clean 186 

Pleasure 258 

Plow 11, 331 

Plow attachment 27 

Plow, Bidehill 27 

Plucky Susan, or luck at last 163 

Plumbago in Virginia 131 

Plumb line from the perpendicu- 
lar, variation of a *243, 325 

Plumb rule 10 

Pneumatic car 246 

Polsr expeditions, the 293 

Polar sea, the open 327 

Poles of the earth proved by mag- 
netism, existence of an open 

sea at the 404 

Polishing common woods 377 

Polishing veneered work 192 

Postage 1:1 England, cheap 97 

Postal card , English 249 

Post hole digger 202 

Post Office, Melbourne, Australia, 

the new *9 : > 

Post office, New York, the new...*339 

Post office stamps 181 

Potato digger 251 

Pottery : ... 297 

Pounding in cylinder 10 

Powder flask 315 

Power hammer 314 

Power, increasing 394 

Power press, portable 43 

Powers of screws 267 

Prejudices, ancient and modern.. 39 

Present, the 258 

Presser feet for sewing machine.. 48 

Press for stamping pans, etc 299 

Pressure gages, steam 351 

Pressure in boiler 154 

Pressure of steam In a boiler 42 

Primitive steam engine 248 

Principles, economical 307 

Printer's galley rest 91 

Printing press 315 

Printing presses, improvement in 310 
Printing press, the Campbell com- 
bination 296 

Printing telegraph 90 

Printing telegraph instruments, 

advantages oi 96 

Privy seat cover 315 

Process of welding copper 346 

Profanity 373 

Progress of discovery 25 

Propeller 11 , 74 

Propeller, Fowler's 17 

Propeller wheel 155 

Propelling boats by oars 27 

Propelling canal and other vessels 187 

Propelling power 378 

Property in inventions an abstract 

right, right of 167 

Proportions of telescope 298 

Propulsion of canal boats 299 

Propulsion of vessels 346 

Protection to American industry 376 

Pruning shears 203 

Psychic force. *99, 117, 148, 168, 197, 

211,243, 260, 276, 308, 324, 372 
Psychic force, Dr. Crookes on *103 

144, *307 

Public work, another great 313 

Pulley 202 

Pulleys, speeding 26, 73 

Pump 170, 283 

Pump, deep well 74 



Pumping water long distances 33C 

Punch strainer, Franklin's 256 

Puzzle, a Chinese 65 

Pyramids of balls, to find the con- 
tents of 276 

Pyrometer, electric 345 



Quartz, the coloring matter of 

smoky 265 

Queen bees 186 

Queries . .9, 25, 43, 60, 73, 90, 107, 122, 
138, 154, 170, 187, 218, 234, 249, 267, 

282, 298, 513, 330, 346, 362, 395 
Quinnipiac dam, the 342 

It 

Race for life, a 211 

Rafter hook 139 

Rag cutting engine 201 

Railroad, a novel 259 

Railroad cars 132, 198 

Railroad depot in New York, the 

new 40 

Railroad feat, a great 114 

Railroad gages 377 

Railroad switch 74 

Railroad time, fast 276 

Rails, uniformity in 213 

Rail, up a mountain by 213 

Railway between Lowell and Fra- 

mingham, Mass 167 

Railway conductor's electrie tele- 

gr iph apparatus 74 

Railway dust is composed of, what 326 

Railway journal box 139 

Railway management, model 211 

Railway project, a gigantic 278 

Rail way rail chair 347 

Railways at §5,000 a mile 211 

Ram at will, causing descent 01. .. 153 
Raising sunken vessels, devices for 287 

Range setting ■-■ 171 

Rational roof, Charles Reade's 18 

Rats, exterminating 394 

Rats and mice, exterminating 267 

Reading Room of the British Mu- 
seum, the 160 

Reamer 43 

Recent American and foreiffii pa- 
tents. 11. 26, 43, 60, 74, 90, 106, 123, 
139, 155, 170, 187, 201, 219, 234, 251 , 
266, 282, 298, 314, 331, 346, 302, 378, 395 

Recoil of guns, preventing the 169 

Reconstructing old dwelling 

houses 242 

Recovering mercury irom battery 

plates 72 

Reel for harvester 219 

Refrigerator 378 

Refrigerator, Munroe's 40 

Rein and shaft support 379 

Relations, intermarriage of blood 160 
Relative power in turning Inside 

and outside of cylinder 73 

Repairs, a word about 344 

Repeater, the best 34 

Repeating ordnance 11 

Repertory of technical literature. 393 
Restaurant at Wimbledon Camp . ."210 

Return pipe of steam heater 186 

Revolving flower stand 315 

Rheumatism In horses, cure for... MS 
Ricefields at the South, the great. 96 

Rice huller, a cheap 5 

Ride, involuntary and perilous... 240 

Rifie for practice, AiUman's 134 

Right angled triangle 186, 218 

Rights of labor 25 

Ringiiig bogs, instrument for 43 

Hipping tool 165 

Roaches 26 

Roaches, to exterminate 73 

Road steamer and omnibus *146 

Roaring of Aurora Borealis 208 

Rock drill 315 

Rock drilling apparatus 395 

Rocking chair 347 

Rodman, the late General . 103 

Rotary engine .' 299 

Roller and marker tor planting. . . 11 

Roller skate 11 

Kolling bodies *131, 186 

Roiling metals, machine ior 257 

Rolling thin metal 186 

Roofing brackets 91 

Ropes, facts about 275 

Rotary engine 11, 331 

Rotary ice shaver - 201 

Rotary steam engine 347 

Rotarv stenm valve and cut off... 331 

Round or flat? is the world 151 

Rubber for steam packing, oil 146 

Rubber instead of glass for sensi- 
tizing rooms 185 

Rubber is collected, how crude... 113 
Ruled plate, Mr. Rutherfur«'s. . . . 185 
Rules and regulations of the Pa- 
tent Office, new 121 

Russia, proposed ship canal In 336 

Rust, preventing 26 

S 

Saecharate of mercury 69 

Safes, a new idea in 121 

Safes, novel use for worthless 342 

Safe, too safe a 58 

Safety shafts for vehicle 91 

Satety stove for railway cars 91 

Safety valve. A leaf from a prac- 
tical engineer's experience 324 

Safety valve, area oi 106 

Safety valvesol steam boilers 132 

Saint Gothard railway, the 277 

Saint Louis bridge, down in the 

caisson ofthe.... 336 

Salt at Turk's Island, how manu- 
factured 209 

Salt In the manufacture of soap .18, 122 

Salt lakes In Australia 256 

Sa t on axles, destructive effects 

of 240 

Salve for rheumatism 331 

Sand and emery belts 154 

Sand blast, glass and stone cut- 
ting by 296 

Sand engraving 248 

Sand, music oi rolling 257 

Sand, rocks polished by 177 

Sand to iron, applying 218 

San Francisco Academy of Science 249 

Sap bucket cover 299 

Sardines, where they come from 

and how preserved 336 

Sash fastener 379 

Sash holder 305 

Sash lock 27 

Sassafras oil 207 

Saw gummer 187 

Sawing ma> hine 74, 251, 315 

Sawing round a log 246 

Saw manufacture in Sheffield 354 

Saw, power to drive 26, 42 

Saw set 362 

Sa» , setting 394 

Saws, improvement in 357 

Scatl old 201 

Scale in boilers 330 

Scaling steel 170 

School dv sk and seat 139 

Scliool for engineers 163 

School seat 41 

Science in plain English 83 

Science in Prussia 385 

science in schools, study of 360 

Scii nee in the United States, en- 
couragement of 369 

Science Record for 1872, the 353, 393, 408 

Science, writers on 63 

Scientific Amebic an, close of 

the twenty-sixth year of the... 407 
Scientific Amekicak, subscrip- 
tions to the 138 

Scientific Intelligence. .8, 40, 72, 88, 
136, 152, 185, 224, 265, 28t, 328, 344, 

361,376, 393 
Scientific lectures to the New 
York Young Men's Christian 

Association 372 

Scientific men work, how 104 

Screw and rivet manafacture 240 

Screwing bolts into boilers 346 

Sere w press 139 

Screws, cutting gimlet pointed... 121 
Screw threads, holt heads, and 

nuts 58 

Sea bathing 2 

Sea, thedepths ofthe 52,68, 84 

Seats for chairs, etc 363 

Seals for stores 27 

Seed dropper 363 

Seed planter 362 

See under water, how to 181 

Selenitic mortar 128, 244 
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Self heating sadiron 346 

Self lubricating journal box 123 

Self moving ship *3 

Self operating gate 331 

Sensible movement at Spring-field 

High School, Ohio 291 

Setting boiler 73, 154 

Sct'ing steam boilers 74 

Sewage contamination in water, 

to discover 41 

Sewage irrigation, the dangers of. 14h 

Sewage, the disposal of 119 

Sewing machine 74,139,202, 363 

Sewing machine driven by clock 

work 105 

Sewing machines, another nov- 
elty in 297 

Sewing machines, steam 25 

Sewing machine table 91 

Shad and ferry boats 6 

Shade rack 282 

Shad in the Hudson 66 

Shaft coupling 123 

Shafting, spring in 394 

Shafts for sleighs 203 

Shampooing the hair 329 

Shank and toe lasters 202 

Shank for boring bits, extension.. 27 

Sharp work 249 

Shield and t owel ra c k 314 

Shield for boots and shoes 282 

Shingle machine 74, 90 

Shoemakers' jack 283 

Shoemakers on the taxes, Massa- 
chusetts 8 

Shovel handle 363 

Show case,Hearn's 41 

Shuttle for sewing machine 43 

Side hill plow 187 

Siege cook book, a 280 

Silica in Btraw, etc 41 

Silicate of potassa for strengthen- 
ing fossils 112 

Silk reeling in California 294 

Silkswifts 27 

Silk worms, breeding 262 

Silvering glass 40 

Silver mirrors 230 

Siphon 394 

Siphon telegraph instrument 54 

Sir Jo tin Herschel *1 

Sizing for gilding 122 

Skate fastening 395 

Skel. ton leaves -....267, 314 

Skins with the hair on, dressing... 154 

Slate frame 315 

Sleep enough, students do not 327 

Sleepers, curious 35 

Sleeplessness 310 

Sleep, necessary rules for 38 

Sleep talkers 82 

Sleep walkers 57, 132 

Sleigh 299 

Slide valves, wear of 362 

Small pox by contagion, spread of 213 

Smiley 389 

Smoke and dust deflector 273 

Smoke, discoloration oi bricks by 362 

Smoke stack 89 

Smoke or not to smoke, to 375, 388 

Smut mill 1-5 

Snakes and tigers in India 389 

Soaps, preparation of fincy 146 

Social science versus mental ema- 
ciation 21 

Soda isli, purification of 88 

Soda lake near Kawlings 58 

Sodium, absorption line of 42 

Sodium for blasting, use of 3i2 

Softening gums 170 

Soldering apparatus 171, 347 

Soldering furnace 27 

Soldering old ware 10 

Soluble glass 329 

Sonorous stone 154 

Sound, Professor 1 yndall on 16 

Sounds by wooden rods, transmis- 
sion of 57 

Southern heavens, the 72 



Southern lights 265 

Spark arrester 192, 362 

Special correspondence. .8, 24, 56, 

88,121,169,216,297,345, 360 

Spectacles, the loss of my — 192 

Spectroscope an* its applications, 

the 71 

Spectroscope, quantity deter- 
mined by the 58 

Spec alum attachment 203 

Speed in turning cast iron 89 

Spider, ihe 129 

Spike extractor 315 

Spike machine 201 

Spindles for loom slm>tles 114 

Spirits at a discount 168 

Spiritualism 209 

Swinge paper 82 

Spongy platinum.. 330 

Spontaneous explosive, a 145 

Spontaneous ignition 170 

Spring bed bottom 155 

Square toed plan tor making mo- 
ney, a 336 

Squaring the circle 42 

Squeaking boots again 340, 394 

Stains of ncids, to remove 34 

Stains of fruit, to remove 58 

Stains of iron and quinine, to re- 
move 10 

Stains of medicine, to remove 33 

Stanislas Sorel 151 

Starch, waterproof 356 

Steam and water injector 379 

Steam boiler 155,170, 299 

Steam boilers, rating 135 

Steam engine 91 

Steam fire engines 24 

Steam generator 203, 346 

Steam governor... 378 

Strain heating pipes 298 

Steam nut crackers 38 

Steam on canals, propulsion by.. 113 

Steam on the canals 20 

Steam on the t rie Canal 4, 24 

Steam pipe clothing 73 

Steam plow 139 

Steam plowing, fast — 85 

Steam plows 53, 69 

Steam power 011 canals— A Scotch 

device 89 

Sfeam pump and fire engine 11 

Steam pumping 74 

Steain supply, puDlic 292 

Steam to canals, the application 

of 16, 32 

Steam to canals, the application 

of— Discussion 48, 65 

Steam versus disease *291 

Steam water heater and purifier.. 91 

Steatite : 91 

Steel articles, heating 362 

Steel castings to pattern 297 

Steel direct from iron 248 

Steelifying iron 266 

Steel rails 208 

Steel, to restore burnt 42 

Steel? what is 115 

Steel without filing, smoothing... 122 

Stem winding watch 139 

Stench trap 347 

Steps for water wheels 218 

Stereoscope, the 241 

Stevens Institute of Tec-hnolog:v, 

the 97, 131 

Stone, artificial 356 

Stone crusher 395 

Stone monuments in California.., 195 

Stop cock... 331 

Stop valve 331 

Storms in the United States. ..353, 358 

Stove leg fastening 107 

Stove pipe drum 91 

Stoves, to clean 57 

Strap cutter 274 

Straw carrier for threshing ma- 
chines 106 

Street architecture in London. . . *79 
Street carriage 170 



Street crossing 362 

Strength of cast iron oeams, ex- 
periments on the *34 

Strychnine, the effects of a grain 

of 389 

Studs or buttons 299 

Sub- Atlantic telegraph, the 5 

Subtfc tute for brass 230 

Subterranean explorations 405 

Success in life, Peter Cooper's 36 

Suction pump 409 

Suez Canal, tiie 168 

Sugar refinery at St. Louis 153 

Suggestions, timely 393 

Sulky cul tivator 346 

Sulky har ow 107 

Sulphocyanide of potassium H 

Sulphuric acid, manufacture of... 321 
Sulphuric acid, reactions of anhy- 
drous 88 

Sulphurous acid on phosphates... 376 
Sun at midnight in Norway, the.. 240 

Sun, explosion on the *323 

Sunken ironclad, raising a 41 

Sunshine 166 

Sunshine, the gold weight of 247 

Sun through a telescope, to look 

atthe 36 

Superheated steam, ignition by . . . 261 

Support tor mirrors, etc 60 

Surface blow for steam boilers.... 277 

Surf, the 165 

Suspended lifting jack 347 

Suspending window sashes 155 

Syracuse— Its mechanical indus- 
tries 372 



Table cutlery 218, 267 

Tables, stands, etc 91 

Talking machine, a 329 

Tamping apparatus for blasting. . 54 

Tanning in vacuo 148 

Tanning leather 4 

Tapioc a paper 3,57 

Tartar, crude 73 

Tea and milk 147 

Tea leaves a remedy for burns, etc 256 
Technology, the sciences forming 

the basis of 50 

Technology, Wagner's report on.. 168 

Teeth, 145 

Telegraph between Asia and 

America 120 

Telegraphic instrument for learn- 
ers 164 

Telegraph insulator 378 

Telegraph message blank, English 249 
Telegraph poles, iron— Invention 

wanted 112 

Telegraph nates for public busi- 
ness 136 

Telegraph ribbon paper 134 

Telegraphs in China 80 

Telegraphy, instrument for learn- 
ing 73 

Tellurian 171 

Tempering mill picks 170 

Tempering spiral sprin gs 10 

Temptations 326 

Tenoning machine 27 

Test for arsenic, antimony, and 

phosphorus 265 

Test for kerosene oils, new *1C2 

Test for steel and iron 165 

Thill coupling 266, 314 

Threaded envelope patents, the 56, 69 

Throttle valve lever 74 

Tilt hammer 347 

Timber, durability of 368 

Timely suggestions 376, 408 

Time, the art of employing 97 

Tin from clippings, extraction of. . 248 

Titles, the author's rage for 150 

To City subscribers 408 

Tobacco dressing machine. . 312 

Tobacco question, another side to 
the ... 273 



Tomatoes, vessel lorcooking 

Tool fastener 

Toothache, earache, etc 

Tornadoes and waterspouts. 

Torpedoes, fearful explosion of. .. 

Toy 

Toys as teachers 

Traction engines— Steam plowing 

Traction steam engine races 

Trade marks, the use of ... 

Trades* union sin regard to appren- 
ticeship, the action of 

Transmitti ig motlo n 

Transplanting large trees 

Traveller's tree, the 

Treadle for sewing machine 

Treadle power 

Tremolo for organs and melo- 
deons 

Tremolo for reed organs 

Trifles, importance »f 

True liberty 

Truthfulness 

Truth is immortal 

Tube expander 

Tunnel between England and 
France 

Tunnel, the St. Gothard 

Tunnel through the Sierra Nevada 

Tunnel under the Chicago river, a 
second street 

Turbines 73, 

Turning, hand 

Turning steel axles 

Turpentine apparatus for distill- 
ing 

Turpentine, injurious effects of. . . 

Twine cutter 

Typhoid fever, the cause of 

Typhoid fever treated with milk. . 

V 



Umbrellas and parasols 331 

Underground railway in New 

York, an.... 404 

Underground railway sy8tjm,pro- 

gress of the 359 

Underground roadways, progress 

of.: 215 

Uninflammable, to render fabrics 152 

Units of heat and force 356 

Unity of the race, etc 352 

University of the city of New York. 

Free lectures 393 

Unscientific window, the 80 

Uterine supporter 139, 155 



Valuable book, a 

Valve movement 

Valves for steamboat engine 

Vandalism, modern 

Vander "Weyde, an appeal to Dr.. 

Vapor burner 43, 

Vapor stoves 

Variable cut off for steam engines 

Varnish, cheap 113, 

Varnishes, transparent 

Varnish, green 

Varnishing 

Varnishing walnut furniture 

Varnish that will dry, to make 

Vegetable cutter 

Velocity of parts of a wheel, the. . 

Veneering 

Ventilation of the New York State 

Lu a tic asylum 

Vermonter in Bavaria, a 

Vesuvius, eruption of Mount 

Vibratory movement of matter. . . 

Violin players, to 

Vise box, to fasten threads in 

Vitality and strength 

Vitality offish in deep water 

Volcano, artificial 

Vulcanized rubber 

Vulcanized rubber, applications of 



TV 

"Wagon bolster and stake 282 

Wagon brake 74, 202, 283 

Wagon reach 201 

Walking planter 362 

Walnut stains 138 

Walnut wood, finishing... 106, 107, 122 

"Wash boiler 187, 266 

Washing machine 11, 74. 123, 171, 

187,202,282, 362 
"Washington Irving, colossal 

bronze bust of 8 

"Watch case springs, breakage of 

132, 181 

"Watch escapement. . 395 

"Watches, dust rings for 292 

Watchmaker's gaging tool 11 

Watchmaker's tool 363 

Water a long distance, pumping 362 

Water filter 27 

Water for fires 304 

Water gate 27, 139 

Water grate for steam boilers 331 

Water heater 11 

Water in cistern, to make pure 250 

Water melons 163 

Water meter 378 

Water meter, a new 139, 283 

Water pipes 218 

Water power and electricity 145 

Water ram 299 

Waterproof glue 8 

Water supplyand farm irrigation 

in Illinois 353 

Waterwheel 27, 91, 170, 202, 20J, 346 

Waterwheel power 138 

Water wheels and gates 187 

Weed Sewing Machine Co. , Hart- 
ford, Conn 191 

Weeds in gravel walks 218 

Weights and measures 210 

Well auger 315 

Well in Ohio, large 256 

Wells, inspection of the bottoms of 24 

Western route to China, the 5 

Westfield explosion, the 104, 117, 133 
Westfleld explosion, the— Steam 

on the'Mississippi 164 

Westfleld explosi n, the— The 

question answered 121 

Westfield explosion, the— The ver- 
dict 135 

West Point Military Academy 2.^6 

Whalebone, a substitute for 356 

Wharf boat 11 

What is life? 5 

What must I do? 267 

Wheat cleaner 74 

Wheat, new preparations of 200 

Wheat, one grain of. 137 

Wheatstone's automatic instru- 
ment 102 

Wheelbarrow 74, 331 

Wheel cultivator 251 

Wheeled vehicle 107 

Wheel pit for spoking carriage 

wheels ]88 

Wheel piow 139 

Wheels, cast iron *83 

Wheelsfor vehicles, improvement 

in 291 

Whewell on mechanics, Dr 105 

Whiffletree coupling ■ . 43 

White lead, improvement in the 

manufacture of 374 

White lead, testing the purity oi 244 

Who is old? .. 305 

Whooping cough, fungus the 

cause of 10g 

Willow leaf tea « 

Windmill »> 

Window curtain roller.... 74 

Window fastening 139 

Window sash. 347 

Wire, <\ long stretch ot U 

Wire, improvements in the manu- 
facture of 210 

Wire rope works < 5b 



Wood bending machine J347 

Wood boring beetles. *35 

Wood, elasticity of. 305 

Wooden nails. 208 

Wood pavement 91, 171 

Wood pi ning machine 331 

Wood, preservation of 328 

Wood pulp factory in Philadelphia 198 

Wood pulp machine 91 

Wood sawing club, the 240 

Wood wasp or hymenopter 267 

Wool scouring and dyeing, new 

appliances for 241 

Workshop, a clergyman's 176 

Worms in hickory 394 

Wrench 202. 331 

Wrenches for pipe tongs 27 

Wringer rollers 187 

Wringing machine for knit tubu- 

1 ar goods 197 

Writing on china 186 

Wyoming canal, sinking of the 

bottom of the 89 

X 

Xylatechnigraphy 54 

Y 

Yarn hook 74 

Your best friend, etc 305 

Z 

Zinc, mechanical equivalent for, S6, 

51, 83 

Zinc paint 42 

Zinc paint, a new 344 



PATENT CLAIMS. 



Patents, issued June. 20, 71 11 

» 27, "J1.......27 

July. 4, 'Tl 48 

" 11, '11 15 

" 18, '71 75 

" 25, '71 91 

Aug. 1, '71 107 

8, '71 123 

" 15, '71 139 

'■ 22, '71 155 

" 29, '71 171 

Sept. 5, '71 188 

" 12, '71 SOS 

" 19, '71 219 

" 26, '71 235 

Oct. 3, '71 251 

" 10, '71 267 

" 17, '71 283 

" 24, '71 299 

" 31, '71 315 

Nov. 7, '71 331 

'• 14, '71 347 

" 21 ,'71 S63 

" 28, '71 379 

" Dee. 5, '71 395 

" 12, '71 409 

Reissues, list of. 12, 27, 44, 75, 76, 92, 

108. 121, 110, 156, 172,188,201,220, 
235, 252, 268, 284, 300, 316, 332, 348, 
364,380,596,409. 

Desiuns, list of, 12, 27,44, 75,76, 
92, 108, 124, 140, 156, 172, 188, 204, 
220, 235, 252, 268, 284, 300, 316,332, 
348, 364, 380, 396, 409. 

Trade Marks, list of, 12, 27, 44, 75, 
76, 92. 108. 121. 140, 156, 172. 204, 
220, 235, 252, 268, 284, 300, 316, 332, 
348, 364, 380, 396, 409. 

Extensions, list of, 12, 27, 44, 76, 108, 
124, 156. 235, 252. 300, 316, 348, 380,409. 



Subscribers— Who wish to have their vol- 
umes bound, can send them to this office. The charge 
for binding is $1 '50 per volume. The amount should 
be remitted in advance, and the volumes will be sent 
as soon as they are bound. 

City Subscribers.— The Scientific Ameri- 
can will be delivered in every part of the city at 
$3 - 50 a year. Single copies for sale at the News-stands 
ia this city, Brooklyn, Jersey City, and Williams- 
burgh, and by most of the News Dealers in the United 
States. 



SMlmtismrnts. 



The value of the Scientific America:, as an advertising 
■medium cannot be over-estimated. Its circulation is ten 
times greater than that o.t any similar journal now pub- 
lished. Itgoes<nto all the States and lerritories, and is 
read in all the princ pal libraries and reading -rooms of 
the world. We invite the attention of those who ivish to 
■make their business known to the annexed rates. A busi- 
ness man wants something more than to see his adver- 
tisement in a printed newspaper. Be wants circulation. 
If it is worth 25 cents per line to advertise in apaper #/ 
three thousand circulation, it is worth $2.50 ver line to 
advertiscin one of thirty thousand. 

KATES OF ADVERTISING. 
Back Page .... $1*00 a line, 
inside Page ■ - - 75 cents a line 
tor each insertion. 

Engravings may head advertisements at the same rate ptr 
line, by measurement, as the letter-press. 



PATENTS bought, sold, and procured— 
Joint Stock Companies organized on mines, quar- 
ries, &c. E. H. GIBBS & CO.. 11 Wall St., New York. 
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REY IRON CASTINGS— all kinds made 

to order promptly. Light Cast Goods our Spe- 
cialty. LIVINGSTON & CO. , Pittsburgh, Pa. 



Warren's Elementary Constructive 

GEOMETRY AND INDUSTRIAL 
DRAWING. 

l.-»-Plane Problems in Elementary Geometry, 
or Problems on the Elementary Conic Sections. 
The Point, Straight Line, and Circle. In two divi- 
sions. Division I.— Preliminary or Instrumental 
Problems. Division II.— Geometrical Problems. A 
fuller collection of interesting and useful plane 
geometrical problems than can befound in the ordi- 
nary text-books on the principles of geometry. 

12m o, cloth $125 

2. — Drafting Instruments and Operations. 
Containing full and minute information about all 
the instruments and materials used by the drafts- 
man, with fall directions tor their use. Division I.— 
Instruments and materials. Division II.— Element- 
ary Exercises in the use of Drafting Instruments, and 
Representation of Stone, "Wood, Iron, etc. Division 
III.— Practical Exercises on Objects of two Dimen- 
sions (Pavements, Masonry, Fronts, etc.) Division 
IV.— Elementary -^Esthetics of Geometrical Draw- 
ing. One vol. 12mo, cloth $1 25 

3. — Elementary Projection Drawing. Third 
edition, revised and enlarged. In five divisions. 
I.— Projections of Common Solids and their Inter- 
sections. II.— Elements of Wood, Stone, and Metal 
Constructions. III.— Elementary Shadows and 
Shading. IV.— Isometrical and Cabinet Projections 
(Mechanical Perspective). V.— Elementary Struc- 
tures. This ann the last volume are favorite text- 
books, especially valuable to all Mechanical Arti- 
zans, and are particularly recommended for the use 
of all higher public and private schools. 12mo, 

cloth $1 50 

4. — Elementary Linear Perspective of Forms 
and Shadows. Part I.— Primitive Methods, with an 
Introduction. Part II.— Derivative Methods, with 
Notes on Aerial Perspective, and many Practical 
Examples. This volume is complete in itself, and 
differs from most, if not all, other elementary works 
in clearly demonstrating the principles on which the 
practical rules of perspective are based, without 
including such complex problems as are usually 
found in higher works on perspective. It is designed 
especially tor "ioung Ladies' Seminaries and Schools 
of Design, as well as for the institutions above men- 
tioned. Also, for Artists, Designers, and Decorators 
who would be acquainted, scientifically, with a con- 
cise yet exact explanation of the principles of their 

arts. One vol. 12mo, cloth , $1 00 

Published by 

JOHN WILEY & SON, 15 Astor Place, New York. 
lE^M. W. & SON'S Classified Scientific Catalogue 
will be sent free, by mail, to any address. 



STEEL CASTINGS 

TO PATTERN ; tensile strength equal to 
wrought iron ; will rivet over, bend, or case harden. 
Heavy work at low prices. PHILIP S. JUSTICE, 

UNorthfith st.,Phila. ; 42 Cliff St., New York. 




C*1 EORGE H. BALL, Manufacturers' Agent 
JT for the sale of Metals, Machinery, Railway, and 
Machinists' Supplies, No. 40 South Fourth street, Phila- 
delphia. Wood & Mann's Portable and Stationary En- 
gines, Boilers, Saw, Grist, and Lath Mills, Tool, Machin- 
ery, File, Spring, and Railroad Cast Steel, black lead 
Crucibles, Steam and PowerPumps, Steam Traps, Pack- 
ing,Belting, Spades, Shovels, Lanterns. Oil Cups. Porta 
DleForgcs, Steam Gauges, Nails. J. R. Baker's patent 
lining metal or American White Brass for car boxes, 
steamships, rolling mills, etc. Agencies received in the 
above line of goods. Railroad contractors furnished 
with all necessary supplies and rolling stock, etc., on 
reasonable terms. 

FOR SALE— Horizontal Engine, 18 in. cyl- 
inder, 4 ft. stroke— two Tubular Boilers— Steam Pump 
—75 ft. 24 in. Double Leather Belting, nearlv new, $2 per 
foot. UPHAM, 34 South Street, New York. 



HAND SAW MILL.— Do work of 3 men. 
Rip 3 inch lumber with ease. Thousands in use. 
Agents wanted everywhere. HILLS & HOAG, 32 Court- 
landt Street, New York. 



COMBINED SWINGING AND LIFTING 
J LtD for Teakettles. One half interest given for 
securing a patent. WM. SALISBURY, Wheeling, W.Va. 

BELT FASTENER.— A new and superior 
Belt Fastener, just patented, simple in construction 
and cheaply made. The subscriber, lacking facilities for 
manufacturing, will dispose of rights, or the entire pat- 
ent, on reasonable terms. Adtress M. OLMSTKAP, 
PftttTitpe. Alum Creek, Bastrop conntv, Texa*. 




MOLDING, MORTISING, 

TENONING & SHAPING 
MACHINES; 

BAND SAWS, 

SCEOLL SAWS 

Planing & Matching 

MACHINES, &c„ 

For Railroad, Car, and Agri- 
j^gijL cultural Shops, &c, &c. ' 
$W Superior to any in use. 

FAY & CO., 

Cincinnati, Ohio. 



We make only ono style, and have hut one price for our 
Pianos, which are all made from thoroughly seasoned and kilu- 
dried muturiala, and huve seven octavos — rosewood case — 
carved legs and lyre—large square- grand overstrung scale — 
front round corners— serpen tine bottom — iron plate— French 
action — and aro all warranted five years. Vis have no agents, 
jui<! allow no commissions or discounts to any one. This ex- 
plains how we can sell a good Piano for?21(t, which is about the 
price Pisino dealers pay to manufacturers- f or i instruments similar to 
ours. Piano dealers are allowed by all manufacturers, except our- 
selves, to atlil 100 percent., and upward, profit to all sal us. This the 
pull lie can prove by investigation to be strictly true. J'iano dealers, 
te;iL'hi!rs, ;-rofessors, and everybody else, arc excluded from any and 
every possibility of a single cent of commission on our Pianos. If 
yon wish a Piano sent for trial, you must make the matter of refer- 
ence and payment unquestionable ; and if the Instrument is In any 
respect inferior to any Piano made intheknown world at any price, 
you mav send it back t* us at the end oi ten days' trial, instead of 
paying for it. If you order a Piano sent, we have orre requeit to 
make ; and that is, that the trial shall be made by parties who are 
imt interested in other Pianos. Plonse send for our Circulars con- 
tuiuin;: full particulars and referenres to bankers merchants, and 
families, in thirty-five States and Territories, who are usin£ our 
Pianos. Address or apply to the 

->UNITED STATES PIANO CO., 865 Broadway, H. K- 
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LOT of Steam Heating Pipe for Sale cheap. 

Address T. R. BAILEY & VAIL, Lockport.N.Y. 



PURCHASING AGENCY FOR ENGINES, 
Boilers, Pumps, and other machinery— of all kinds 
and every maker. .No charge for profes-ional opinions 
a« to power required for specified work, or the particu- 
lar machinery best adapted for same. "We purchase 
everything in the market in the line of Machinery and 
Engineers* Supplies at lowest list prices for cash only, 
realizingour compensation from the sellers entirely. Ad- 
vice and price lists free. Manufacturers who have not 
already communicated with us, will please send pack- 
age of price lists and terms. Orders last month over 
$30,000. E. E. ROBERTS & CO., Consulting Engineers, 
15 "Wall Street, New York. 




ELECTRO-MAGNETS— Galvanic Batteries 
of all kinds— Telegraph Instruments, Wire, and 
every device in the Electrical line, manufactured by 
C. "WILLIAMS, Jr., 109 Court Street. 
Boston, Mass 
(Established in 1856.) 



" A BAD COLD," "A BAD COUGH," "A 

J\_ SORE THROAT;" Consumption! "What is the 
Cause. Prevention, and Cure of Colds, Coughs, Sore 
Throat, etc.? Can they be successfully treated without 
medicines? For all the best information on the whole 
subject of HEALTH, as to how and what to do, see 
JANUARY NO. PHRENOLOGICAL JOURNAL-30 
cents, or $3 a" year. Address S. R. "WELLS, 389 Broad- 
way, New York. 
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& Magazines. "Want Agents. Send 
L. FAiRCHiLD.RollingPrairie.Wis. 



COMBINATION 
I J AND 

Itisoneof tliemost 
useful inventions of 
the age for Mer- 
chants and Busi- 
ness mem 

■Patented Aug. 11, 'i 



STENCIL ALPHABET, 
F I G U R E S . 

It is an exceeding- 
ly rapid method of 
marking boxes for 
shipment, showcards, 
price list, &c. 

Call and get a Circular. 
YORK STENCIL WORKS, 

87 Nasnat) Street. jtfew York 




GREAT DEDUCTION IN PRICES 

OP LE COUNT'S PATENT HOLLOW 
LATHE DOGS, and his Machinist Clamps of both 
Iron and Steel. 

His expanding Mandril is a first class tool, which has 
long been needed by every Machinist. 
Send for latest circular. 

C. W. LE COUNT, 

South Norwalk, Conn. 



SWIVEL HEAD 

ENGINE LATHES 

SAG CM AC MINE WO R K S. 
.... R rORB. N.V. 



P R P E L L E 11 P TJ "Iff PS . 

Any capacity and elevation. See Sci. Am., Aug. 19, '71. 
W . B. BUCK, Sec, 67 N. Front St., Philadelphia, Pa. 



Trade Makk. 



Highest Premium awarded by American In^t. Fair, 1871. 
PAUTION.-Purchasers of Prince's Metallic 
^ Paint are requested to buy in original packages.and 
see that each package has on trade mark ana name on the 
side, as Mineral and other worthless paints are thrust upon 
the public on the merit and often in the name of Prince's 
Metallic Paint. For sale bv the trade generally and 
PRINCE & BASS, ManuPs, % Cellar street, 3T.Y. 



PROTECTION FROM FIRE.— Timber, R.R. 
Bridges, Stations, Tents, Pavements, &c. ; by em- 
ploying the Soluble Glass as an ordinary Paint, thev are 
f»re vented from taking fire, and cannot ignite or burn— a 
act which is undeniable. Brick and stone structures, 
erected with the silicated mortar as a cement, will make 
them imperishable. Manufactured and sold bv the gal- 
lon, in barrels and kegs, by L. & J. W. FEUCHT- 
WANGER, Chemists, 55 Cedar Street, New York. 

Trade-Mark Patents. 

MUNN & CO. desire to call the attention ol manufac- 
urers and business men generally, to the importance ot 
the law of patents, as applied to trade-marks for busineBS 
purposes. 

Any person, firm, or corporation, domiciled in the 
United States, or in any foreign country affording similar 
privileges to citizens of the United States, can obtain the 
right to the exclusive use, for thirty tears, of any 
trade-mark, consisting of any new figure, or design, or 
any new word, or new combination of words, letters, or 
figures upon their manufactures. 

This protection extends to trade-marks already in use 
or any length of time, or about to be adopted. 

Full information on this important subject can i>e ob- 
tained by addressing 

MUNN «fc CO. 
37 Park How. New York. 
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GENCi wanted for a good patentor salea- 
ble article, ft, JAMJSS. Jr. , X481 Market Bt M Pblla. 




A new edition of the Patent Laws, with official rules 
for proceeding before the Patent office, etc., including 
Census for 1870, complete. It shows the population by 
counties of all the States and Territories, and popula- 
tion of cities of over 10,000 inhabitants. Important to 
every patentee -who lias rights to sell. It enables him 
to calculate the value of territory, by the population. 
Price, bound, 25 cents. Mailed on receipt of price, 
address 

MUNN .fc CO., 
Publisher* Sonurrmc American, 

J»«w "Vot-it rii.y. 
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SCIENTIFIC AMERICAN 




For 1872. 



The SCIENTIFIC AMERICAN is the largest, the best, 
the cheapest, and most Popular Journal in the world, 
devoted to Invention, Mechanics, Manufactures^ Art, 
Science, and General Industry, and has attained a wider 
circulation than all others of its class. 

With the New Year the Publishers intend to increase 
ts value far beyond what it has been in the past. The 
Editors will be assisted by many of the Ablest Writers, 
and, having access to all the leading Scientific and Me- 
chanical Journals of Europe, the columns of the SCIEN- 
TIFIC AMERICAN will be constant y enriched with the 
choicest information which they afl'ord. It will be the 
constant study of the. Editors to present all subjects 
relating to the Arts and Sciences in plain, practical 
asd popular language > so that all may profit and under- 
stand. 

A year's numbers contains over 800 pages, 

and makes two volumes, worth as a book of 

references, ten times the subscription price. 

ENGRAVINGS 

by our own artists, will not only be given, of all the best 
Inventions of the day, but especial attention will also 
be directed to the description and illustration of 

LEADING MANUFACTURING ESTABLISH- 
MENTS, MACHINES, TOOLS AND 
PROCESSES. 
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A Book indispensable to all Workers in Metals, just ready. 

Practical Guide for the Manufacture 

of Metallic Alloys— comprising their Chemical and 
Physical Properties— their Preparation, Composition, 
and Uses. Translated from the French of A. Guet- 
tier. Engineer and Director of Founders. By A. A. 

Fesquet. 12mo. Pi ice $3 00 

This is the fullest and most thorough and systematic 
book on Alloys in the English language. 

CONTENTS. 

Introduction. Part L— Chap. I. General Remarks on 
the Metals Commonly Used in Alloys. —Brass ; Tin ; Zinc; 
Lead; Iron; Bismutii: Antimony ; Nickel; Arsenic; Mer- 
cury; Gold; Silver; Platinum; Aluminium; Tables. 
II. Physi-al and Chemical Properties of Alloys.— Fusi- 
bility ; Durability ; Ductility; Tenacity ; Density ; Elas- 
ticity; Specific Heat: Latent Heat; Oxydation. III. 
Preparation and Composition of Alloys.— Mixture; Part- 
ing; Cooling- Crystallization; Eliquation ; Temperature; 
Alloys at Different Degrees; Fusion; Questions in Fab- 
rication; Precautions to be Taken; Different Practical 
Elements; Waste ; Determination of the Elements of an 
Alloy. 

Part II.— Chap. I. Alloys of the Industrial Metals of 
the First Order.— Outline ; Studies on Alloys of Copper, 
of Zinc, ot Tin, and of Lead ; Alloys of Iron with Cooper, 
Zinc, Tin, and Lead. II. Alloys of the Industrial Metals 
of the Second Order.— Alloysof Bismuth, of Antimony. of 
Nickel, of Arsenic; Amalgams of Mercury with the Met- 
als of the First and Second CI ass. III. Alloys of the Pre- 
cious Metals Appertaining to the Arts, or More Particu- 
larly to Industries of Luxury. —Alloys of Gold, of Silver, 
of Platinum: Different Alloys of Aluminium. IV. Alloys 
of Metals either Less or Not at All Used in Industry.— 
Outline; Manganese; Chrome; Cobalt; Cadmium; Tita- 
nium ; Uranium ; 1 ungate a; Molybdenum; Osmium; 
Iridium; Palladium; Rhodium; Ruthenium; Tellurium; 
Potassium; Sodium, etc. 

Part III.— Alloys Utilized in Industry.— Bronzes of 
Art; Alloys of Coin, of Cannon, Fire-arms, and Projec- 
tiles; Alloys capable of being Laminat-d and Drawn 
Out; Sheathing Metal: Alloys for Printing Type; En- 
gravers' Plates, etc; ot Bells, Musical Instruments, etc. : 
Philosophical and Optical Instruments; tor Bijouterie, 
Jewelry, Britannia Ware, etc. ; White Alloys; Fusible 
Alloys; Alloys for the Construction of Machines, Fric- 
tion Pieces, etc. ; Solders, Miscellaneous Alloys. 



Inventors .and Patentees 

will find in each number an official List of Patents, to- 
gether with descriptions of the more important Inven- 
tions. We shall also publish reports of decisions in Pat- 
ent Cases and points of law affecting the rights and inter- 
ests oi Patentees. 

THE NEW VOLUME OF 



Also, recently published: 
The Manufacture of Russian Sheet Iron. By 

John Percy, M.D. Thirteen illustrations. 8vo 50c. 

Questions of the Day, Economic and Social. 

By Dr. William Elder. 8vo $3. 00 

Speeches, Addresses, and Letters on Indus- 
trial and Financial Questions. By William D. 

Kelley, M.C. 8vo $3.00 

Any one desirous of understanding the questions of 
Labor, Co-operation, Money,Taritfs, tree Trade, Protec- 
tion, etc., now attracting so much attention, can by no 
no other means do it so well as by studying these two 
books of Dr. Elder and Judge Kelley. 

EST" The above, or any of my Books, will be sent by 
mail, free of postage, at the publication prices, to any 
address. 

My new revised and enlarged Catalogue of Practi- 
cal and Scientific Books, 95 pages, 8vo., sent, free of 
postage, to any address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
4=06 "WALNUT STREET, Philadelphia. 




commences JANUARY FIRST; therefore, now is the 
time t3 organize Clubs and to forward subscriptions. 
Clubs may be made up from different post offices. 

TERMS FOB 1872. 

One copy, one year $3.00 

One cop;-, six months - 1.50 

One copy four months 1.00 

p.,.,, . iq ,,,JTen copies, one year, each $2.50 25.00 

ci,i,..H KAiEs ^ q vc1 . ten cop i eSj same ratC( oacu 2.50 

One copy of Scientific American for one year, and 
one copy of engraving, " Men of Progress," - 10.00 

One copy of Scientific American for one year, 
and one copy of " Science Record," . - - 4.00 

Ten copies of " Science Record," and ten copiesof 
the Scientific American for one year, - - - 35.00 

CL UB PREMIUMS. 

Any person who sends us a yearly club of ten or more 
copies, at the foregoing club rates, will be entitled to one 
copy, gratis, of the large steel plate engraving, "Men oi 
Progress. " 

Remit by postal order, draft or express. 

The postage on the Scientific American is five cents per 
quarter, payable at the office where received. Canada 
subscribers must remit, with suDscription, 25 cents extra 
to pay postage. 

Address all letters, and make all Post Office orders or 
drafts payable, to 



& CO., 

37 PARK ROW, NEW YORK. 

Portable & Stationary 

Steam Engines 

AND HOISTING ENGINES. A good ar 
tide at low prices. Every machine warranted. 
Send for descriptive Price List. 

H. B. BIGELOW & CO., 

New Haven. Conn. 




Reynolds' 

TURBINE WATER "WHEELS. 
The Oldest and Newest. A'l others, 
only imitations of each other in 
'heir strife after complications to 
contuse the public. We do not boast 
but quietly excel them all in staunch, 
reliable, economical power. Beau- 
tiful pamphlet free. Geo TALLCOT, 
96 Liberty St., New York. 
bearing, S ha It in if. 



THE HYDRAULIC ROTARY GOVERNOR 
gives to turbine wheels, under any per cent of vari- 
ation, speed equal to steam power. Warranty unlimited. 
AddressJ. S. ROGERS, Te. ,19 John St.. Boston, Blase. 



IHKPERFECT LUBRICATOR 



A sure preveutiveot audcureiorhotjournalsTL 
Has ten times the lubricating quality of any oil. I 
m 4000° F. , 50° below zero, acids or gases do notl 
Jaffect or change its wonderful, unique nature, f 
I Forms on bearing; surfaces a glaze of unequal- L 
led smoothness, which economizes power 20 per g| 
1 ct. •, reduces friction to aminimum, and prevents! 
jjheat, wear, strain, and repairs of machinery. r 
" "nd for envelone samnle and circular to 



'AMERICAN GRAPHITE CO.: 



PATENT HANDSAW MACHINES 

Of the most approved kinds, 
of various sizes, to saw bevel 
as well as square, without in- 
clining the table, by F I RST 
& P&YIBIL, 452 to 456 
Tenth ave., New York. Price 
$250, 1275, $350, and $400. At 
present (Oct. 16), there are in 
operation, in this city alone, 
88 of our machines. Sendfor 
circular. Manufacture, also 
an improved saw-filing ap- 
paratus; price, $30. Have 
5^- also on hand a large stock 
of best French Bandsaw 
Blades. 




Figures will not lie ! 

How Large Fortunes are nuule • 
MS- FACTS FOR THE PEOPLE. -&. 

H®- SEE the prices at which four of the eari 
incf Sewing Machines are sold in the UNITtn 
STATES, and ENGLAND. 

Price in England. In I he U.S. 
Wheeler & Wilson 845.00 $S5.00 
New Singrer - - 33.50 65.«>0 

Elias Howe • ■ 35.00 <S5.O0 

Wilson Shuttle - 40.00 45.00 

The above Prices are for exactly the same 
classes of machines as sold in both Countries. 
There is scarcely any difference in the cost ot 
materia I and labor in any of the above named 
machines. 

tTT AFFIDAVIT.— W. G. Wilson. President of fho 
Wilson Sewing Machine Co, personally appealed befort 
me. and Dj:ide Oitlh that Ihe iibove prices Are correct.. mri taken 
bv himrrom Circulars published in t he United States mid 
England under the corporate names of the Companies oiAnu- 
fact.uriog said machines. FRED SMITH 

Clerk of the Court of Common Fleas ot Cuyahoga Co., 0. 

The Wilson Sewing Machinfs are for Sale in 
most every County in the United S atea, and' 
No. 707 BROADWAY, NEW YORK. 



THE CELEBRATED 

Cold-rolled Shafting. 

THIS Shafting is in every particular superior 
to anv turned Shafting ever made. It is the most 
ECONOMICAL SHAFTING to buy, being so very much 
stronger than turned Shafting. Less diameter answers 
every purpose causing a great saving in coupling, pul- 
leys 'and hangers. It is perfectly round, and made to 
Whitworth Gage. All who give it a trial continue to use 
it exclusively. "We have it in large quantities. Call and 
examine it, or send for price list. 
Address GEORGE PLACE & CO., 

126 and 128 Chambers St.. New York. 



Sturtevant Blowers. 

THESE are in every particular the best and 
most perfect Blower ever made. A full assortment 
of even' size on hand, ready to deliver. 
Address GEORGE PLACE & CO., 

126 and 128 Chambeis St.. New York. 



N. Y. Machinery Depot. 

GEORGE PLACE & CO., Manufacturers and 
Dealers in Wood and Iron Working Machinery, ol 
every description, Stationary and Portable Engines and 
Boilers, Leather and Rubber Belting, and all articles 
needful in Machine or Railroad Repair shops. 126 and 
128 Chambers st. . New York. 



Washington Iron Works, 

MANUFACTURERS of Steam Engines and 
Boilers, Saw Mills, Flouring Mills, Sugar Cane 
Milte, White's Patent Double Turbine Water Wheel, 
Grav's Patent Cotton and Hay Press, Baker's Antl-Fric- 
tion'Lining Metals, and American White Brass, Iron and 
Brass Castings, and general Machinery. Send for Circu- 
lar to Office, 60 Vesey st. , New York. 



PATENT IMPROVED 

VARIETY MOLDING MACHINERY, 

And Adjustable 

CIRCULAR SAW BENCHES. 

For Machines and information, address 

J. P. GROSVENOR, Lowell. Mass. 



Chemical Analysis.!! 



Address Prof. J. C. Dra- 
per, 429 Lexington Ave- 
ue, New York City. 



Andrew's Patents. 

Noiseless. Friction Gro^"*!, or Geared Hoist- 

ere, suited to every want. 
Safety Store Elevators. Prevent Accident, 11 

Kope, Belt, and Engine break. 
Smoke-burning Safety tfotiers. „ _ 

Oscillating Engines, Double and Single, 1-2 to 

lUO-ttorse power. 
Centrifugal Pumps, 10U to 100,000 Gallons 
er Miuute, Best Pumps in the World, pass 
I ud. Sand, Gravel, Coal? Grain, etc.? with- 
out Injury. 

AH Light, Simple* Durable, and Economical. 
Send (or Circulars. 

WM. D. ANDREWS & BRO., 

414 Water street, New York. 



»ei 
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P. BLAI8DELL & Co., 

- FIRST CLASS 



MANUFACTURED OF 
MACHINISTS 1 TOOLS 

Jackson st 



Send for Circulars. 
, Worcester, Mass. 



MODELS, PATTERNS, EXPERIMENTAL, 
and other machinery. Models for the Patent Office 
built to order by HOLSKE MACHINE CO. , Nos. 528, 530, 
and582 Water St., near Jefferson. Refer to Scientific 
American office. 14 tf 



P£ TENT Emery Grinders, Twist Drills. 
Fluted Hand Reamers, &?., unsurpassed 
for eleganccof design, workmanship, ancf dura- 
bility. These indispensable Tools can be pur- 
chased of us for less thim half their cost in an 
ordinary machine shop. Illustrated catalogue 
free. AMERICAN TWIST DRILL CO., Woou- 
socket, R. I. 



TO ALL WHO CAN READ. 

The Weekly Sun Doubled in Size Without 
Increase in Price. 

With the beginning of the year 1872 The Weekly Sun 
will be double its present size, and will contain eight 
pages instead of four, making it equal in dimensions to 
any other weekly secular journal published in this coun- 
try. At the same time its price will not be increased. 
It will be furnished to subscribers at the uniform rate of 
one dollar a yearforeach copy. To this rate no excep- 
tion will be m:.de, and no reduction will be possible, 
either to club3 or agents. Every subscriber who sends 
a dollar will receive a copy for a year. 

While The Weekly Sun will tt.ua furnish as much 
reading matter as other papers published at double or 
treble the price, it will contain new features which will 
add greatly to its interest and value as a family news- 
paper. Its independence of opinion and its unqualified 
hostility to Tweedism and Grantism, and every form of 
public robbery ( bribery, and corruption will be main- 
tained, while in point of political news its readers may 
rely upon always receiving the most accurate as well as 
the freshest intelligence that can possibly be obtained. 
The enlargement will enable us also to devote additional 
space to valuable agricultural intelligence, and to print 
interesting stories and romances more extensively than 
hitherto. For miscellaneous reading, presenting the 
quaint and humorous aspects of life, and foruseful infor- 
mation respecting not only what takes place in this me- 
tropolis and this country, but in all other parts of the 
world, we shall now have ample room. 

In its new form The Weekly Sun will be the cheapest 
paper of its class in the United States; and we appeal to 
such of our readers as approve its ideas and objects, and 
And it interesting and valuable, not only to renew their 
own subscription, but to recommend the paper to their 
friends and neighbors. 

The comingyear is destined to be a memorable one in 
the history of the country. We are on the eve of a most 
significant Presidential election, and political movements 
will for many months De watched with unusual interest. 
As a journal, free from the trammels of party, The 
Weekly Sun will continue to uphold the principles of 
true republican government. Its readers are invited to 
sustain it in that work. The truth, irrespective of party 
prejudice or official influence, will always be told in its 
columns. 

Terms of ihe Weekly Sun— 
A journal containing eight large pages, published every 
Wednesday morning— To all mail su 1 scribers, whether 
single or in clubs, one dollar a year each, always in ad- 
vance. 
Daily Sun, by mail, 50 cents a month, or $6 a year. 
Semi- Weekly Sun. by mail, $2 a year. 
Address The Sun. New York city . 



'Niagara Steam Pump, 

CHAS. B. HARDICK, 

23 Adams st. , Brooklyn, N. Y. 



SHINGLE AND BARREL MACHINERY.— 
Improved Law's Patent Shingle and Heading Ma- 
chine, simplest and best in use. Also, Shingle Heading 
and Stave Jointers, Stave Equalizers, Heading Planers, 
Turners, etc. Address TREVOR & Co., Lockport, N.Y. 



BUERK'S WATCHMAN'S TIME DE- 
TECTOR.— Important for all large Corporations 
and Manufacturing concerns— capable of controlling 
with theutmost accuracy the motion of a watchman or 
patrolman, as the same reaches different stations of his 
beat. Send for a Circular. J. E. BUERK, 

P. O. Box 1,057 Boston, Mass. 
N. B.— This detector is covered by two U. S. Patents. 
Parties using or selling these instruments without autho- 
rity from me will be dealt with according to law. 



THE WOODWARD 

STEAM PUMP. 

Woodward Pat. Improved Safety Steam Pump and Fire 
Engine, Steam.Water, and Gas Fittingsof all kinds. Deal- 
ers inWro't-iron Pipe, Boiler Tubes, etc. Hotels, Churches, 
Factories, and Public BuildingB heated by Steam, Low 
Pressure. Woodward Co ., 76 and 78 Center st. , N. Y. 



MACHINERY, 



NEW and 2d-HAND.~ 

Send forCircular. Ciias. PLACE 
& CO. , 60 Vesey st. , New York. 



FOOT LATHES, 

And all kinds of small Tools. Illustrated catalogue free 
GOODNOW & WIGHTMAN, 23 Cornhill. Boston, Mass. 



OTEEL CASTINGS, 






UNDEIl HAINSWORTH'S PATENT. 



We ave making Steel f! • stings, Smooth, T up. Free 
from Poros ty, capable ot receiving Very High Pol- 
ish. Can be Forsed or Welded easily as Bar Steel, 

and Strong n.s Forged Stee". Send for Circular. 
PITTSBURGH STEEL CASTING CO., Pittsburgh, Pa. 



SHAFTING with PATENT HANGERS 

A Speeialtv, also Power Looms, Spooling. Winding, 
Beaming & Siziny Machines of latest improvements, man- 
ufaetured by THOS. WOOD. 2H(« Wood st.. PnJla. . Pa. 



A DEAD STROKE 

POWER HAMMER of Shaw & Justice 
is the best and cheapest for all light iorging, plan- 
ishing, and cold hammering. Prices from $125 to $450. 
Send for circulars. PHILIP S. JUSTICE, 14 North 5th 
Street, Philadelphia, and 42 Cliff Street, New York. 



PORTABLE STEAM ENGINES, COMBIN 
ing the maximum ot efficiency, durability and econ- 
omy, with the minimum of weight and price. They art 
widely and favorably known, more than 900 being ir 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

J. C. HOADLEY & CO. , Lawrence, Mass. 
46. Cortlandt st. New York. 



TTTLI WROUGHT 
IRON 

Beams & GitiDGR s 



THE Union Iron Mills Pittsburgh, Pa. The 
JL attention of Engineers and Architects is called to 
our improved Wrought-iron Beams and Girders (patent- 
ed), in which the compound welds between the stem and 
flanges, which have proved so objectionable in the old 
mode of manufacturing, are entirely avoided, we are pre- 
pared to furnish all sizes at terms as favorable as can bo 
obtained elsewhere. For descriptive lithograph address 
Carnegie, Kloman& Co. .Union Iron Mills. Pittsburgh, Pa. 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machines.Gray * Wood's Planers.Self-oillng 
Saw Arbors, and other wood working machinerv. 

S. A. WOODS, (91Libertystreet,N. Y. ; 

Send for Circulars. (67 Sudbury street. Boston. 



Machinist's Tools. 

AT low prices, 97 to 113 K. R. Ave., Newark, 
. N. J. E. & R. J. GOULD successors to Gould 
Machine Co. 



WOOD-WORKING MACHINERY GEN- 
erally. Specialties, Woodworth Planers and Rich- 
ardson s Patent improved Tenon Machines. Nos. 24 and 
2fi Central, corner Union St., Worcester, Mass. 

WITHERBY RUGG. & RICHARDSON. 



4£1^A A MONTH! EMPLOYMENT 

tiPl^JV/ EXTRA INDUCEMENTS! 

A premium Horse and Wagon for Agents. We desire 
to employ agents for a term of seven years, to sell the 
Buckeye $20.00 Shuttle Sewing Machine. It makes a 
stitch alike on both sides, aud is the best low-priced 
licensed machine in the world. W. A. HENDERSON & 
CO. , Cleveland. Ohio, or St. Louis, Mo. 



MACHINISTS. 

Illustrated Catalogue ana Price List ot all kinds of small 
Tools and Materials sent free to any address. GOODNOW 
& WIGHTMAN, 23 Cornhill.Boston, Mass. 



Milling Machines. 

QTANDARD, UNIVERSAL, INDEX AND 
^ PLAIN, in every variety, of unequalled design and 
first class workmanship. Send for illustrated catalogue 
to the Brainakd Milling Machine Company, 80 Milk 
Street, Boston. Works at Hyde Park. 



AGENTS Wanted. Agents make more mon- 
ey at work for us than at anything else. Particulars 
ree. G.Stinson & Co. ,Fine Art Publishers, Portland, Me. 



$425 



A MONTH! Horse and carriage fur- 
nished. Expensespaid. H.B.Shaw, Alfred, Me. 



$375 



A MONTH— Horse and outfit fur- 
nished. Address Novelty Co., Saco, Me. 



UClfiNE 



The Simplest, Cheapest, and Best in use ! Has but one 
needle ! A Child can Run it. Agents wanted in every 
Town. Send tor Circular and Sample Stocking, to 
H1NKLEY KNITTING MACE CO., Bath. Me. 



EM. MAYO'S BOLT CUTTER, patented 
• in 1867, improved in 1871, is the best in use. Send 
or illustrated Circular. Cincinnati, Ohio. 



/\mTC?' SAFETY HOISTING 

U L JL& Machinery. 

OTIS, BROS, & CO. 

No. 348 BROADWAY. NEW YORK. 



PATENTEES, 

WHO WISH TO REALIZE PECUNIARY 
benefit from their inventions, either by sale ot 
thrir riglits, or parnership with capitalists, are invited to 
send for our explanatory circular. Many valuable labor 
saving Inventions are lying dormant which might realize 
a fortune for their owners, if brought properly before 
the puhlic. E. E. ROBERTS & C<X> resulting Engi- 
neers. IS Wall ^.trpf.t, Npw V«»rk, 



MAGIC MICROSCOPIC PHOTOGRAPHS, 
on lenses magnifying 1000 times, containing the 
"Lord'sPrayer," Ten Commandments, verses, statuary, 
scenery, public characters, etc., for insertion in watch 
charms, pencil or pen holder heads, shawl pins, watch 
keys, canes, finger rings, etc, the photograph being only 
the size of a ny specs but fchowinglife size, when viewed 
through the lens. Sample of watch chai m, consisting of 
Lord's Prayer, len«, and neat c se, sent, post paid, for 
50c. , or 3 for $1. Agents, send for sample and wholesale 
terms. Address MICROSCOPIC PtiOTOGRAPH CO., 
Drawer 116, Racine, Wisconsin. 



To Electro-Platers. 

BATTERIES, CHEMICALS, AND MATE- 
RIALS, in sets or single, with books of instruction, 
manufactured and sold by THOMAS HALL, Manufacture 
ing Electrician, 19 Bromneld street, Boston, Mass. .Illus- 
trated catalogue sent free on application. 



Send tor Illustrated Catalogue of the 

UNIVERSAL WOOD WORKER, 

Universal Boring Ma chine, Pat. Dovetailing Macli. etc. 
to McBETH.BENTEL & MARGED iNT, Hamilton, O. 



FOOT LATHES, best in the country. Wood- 
MA N & PIKE, Lake village, N. H . Circulars free. 

DANIEL'S PLANER, 

75 leet- long and 3 feet wide, for sale, at 
MACHINERY DEPOT of S. A. Woods, 91 Liberty Street 
New York. 



CINCINNATI BRASS WORKS. — En . ,. 
J neers and Steam Fitters' Brass Work, Best Onaiitv 
at very Low Prices. F. LUNKENHEIMEK.i'rop'r. ' 



B 



1832. 



SCHENCK'S PATENT. 



1871. 



WOODWORTH PLANERS 

And Re-Sawing Machines, Wood and Iron Working Ma- 
chinery, Engines, Boilers, etc. JOHN B. SCHEkCK'S 
SONS, Matteawan, N. Y. . and 118 Liberty et. , New York. 



fATHE CHUCKS— HORTON'S PATENT 
U- fr»rn 4 to 36 inches. AJso for car wheels, AddresB 
JS. HORTON & SON, WJmlflor Loclrft Conn, 



URDON IRON WORKS.— Manufacturers 
*,^r of Pumping Engines tor Water Works, High & ijow 
Pressure Engines, Portable Engines and Boilers, of al! 
kinds, Sugar Mills, Screw. Lever, Drop, & Hydraulic 
Presses, Machinery in general. HUBBARD & WHITTA- 
KER, 10 Front St., Brooklyn. 

RICHARDSON, MERIAM & CO., 
Manufacturers ot the latest improved Patent Dan- 
iels' and Woodworth riaEsii ,j Machines, Matching, Sash, 
and molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Tie- sawing Machines, Saw Mills Saw 
Arbors, Scroll Saws^Railway, Cut-off, and Rip-saw Ma 
chines. Spoke and Wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester, Mass. Warehouse, 10/i Liberty st. New York. 17 1 



PUMPS. 



—For Description, Price 
Lists etc. , of the Best Centrifu- 



GUfVDT HAATn 15* words per mlnnte in ■%. 
gilUAl il/UMl/. weeks, Senrttftawmfm-oii-oulnr; 
Prof. ORAy.P, O. Box W47. N. v. 
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Advertisements will be admitted on this page at the rate of 
$1* GO per line for each insertion. Engravings may 
head advertisements at the same rate per line, by meas- 
urement's the letter-vress. 



HARPER'S PERIODICALS 

FOR 1872. 



The Publishers take pleasure in announcing that they 
have Becured tor the new Volumes of Harper's Maga- 
zine, Harper's "Weekly, and Harper's Bazar, the 
most brilliant and fascinating array of literary and artis- 
tic attractions ever offered simultaneously to the Ameri- 
can public. They comprise, for immediate issue, besides 
others that will be in due time announced, the following 
works: 

" Middlemarch," a new serial story by George Eliot, 
to commence in Harper's. Weekly for December 16. 

" 3fiss or Mrs.?" by "Wilkie Collins, illustrated with 
striking full page engravings from original drawings, 
to commence December 30. 

"Blade -0 - Grass" by B. L. Farjeon, Author of 

Joshua Marvel," with many beautiful illustrations, is 
is just commenced in Harpkr's Bazar. 

ft The Golien Lion of Grampere" by Anthony Trol- 
lope, with illustrations, to commence in the February 
Number of Harper's Magazine. 

They have also secured the plates am 1 , advance 
sheets of "London: a Pilgrimage" by Gustave Dore 
and Bi.anchard Jerrold, a new and magnificent se- 
ries of illustrations from the pencil of the great French 
artist. 

A new Novel by MiBS Thackeray, whoBe writings 
have won deserved popularity by their purity of tone, 
genial imagination, and fascinating style, will be com 
menced early in the year. 

The great SpaniBh statesman, Emilio Castelar, will 
furnish an important and interesting paper for an early 
number of Harper's Magazine on "Republicanism in 
Europe. " 

Mr. George "William Curtis, under the now famil- 
iar sobriquet of "An Old Bachelor," will continue 
his weekly contributions to the Bazar entitled "Man- 
ners upon the Road." This Beries of Social LesBons, 
commenced with the firBt isBue of the Bazar, has 
proved one of the most attractive features of that 
journal. 

"Porte Crayon" will begin in an early number of 
the Magazine a serieB of illustrated papers portraying 
life and character in the Southern States under exist- 
ng conditions. Colonel T. B. Thorpe will contribute 
to the March Number of the Magazine an interesting 
illustrated paper on the United States Treasury De- 
partment. Mr* Eugene Lawrence will continue his 
contributions on important historical subjects. Mr. 
Moncure D. Conway will resume his " South- Coast 
Saunterings" in an early number, and will contribute 
other illustrated papers on interesting European top- 
es. 

These unprecedented attractions will require occa- 
sional literary Supplements to Harper's Bazar and 
Harper's "Weekly, which will be included in the regu- 
lar issue, free of charge to subscribers. 

The readers of Harper's Magazine, "Weekly and 
Bazar are to be congratulated on the rich and tempt- 
ing intellectual repast provided for their enjoyment, 
and upon the rare privilege of sitting down to their 
monthly or weekly feast of fancy and now of soul with 
such a select and excellent company of entertainers as 
George Eliot, AVilkie Collins, Anthony Trollope, 
Charles Lever, Professor De Mille, B. L. Farjeon, 
Gustave Dore, MiBS Mulock, MiBS Braddon, George 
"William Curtis, M. D. Conway, Porte Crayon, Bay- 
ard Taylor, R. H. Stoddard, John Hay, Harriet 
Prescott Spopford, Eugbne Lawrence, Dr. I. I. 
Hayes, Thomas Nast, Sol. Eytinge, Jun.. Charles 
Parsons, W.'L. Sheppard, Jules Taverner, and many 
others of high rank in the world of letters and art. 
In Securing this unprecedented array of splendid 
names, the Publishers are only carrying out their 
original design, and, fulfilling what they conceive to 
be the legitimate duty of the conductors of widely cir- 
culated and popular periodicals. They intend that 
wherever their periodicals circulate they shall exert a 
healthful influence in every department of literature 
and art; and that in the future, as in the past, they 
shall be not only unsurpassed but unapproachable in 
the sphere 5f illustrated journalism. 

Harper's Magazine, weekly, and Bazar meet and 
Batisfy the intellectual wants of the great mass of in- 
telligent American readers; and in trearing of literary, 
political, social, or domestic themes, offer an amount 
of wholesome instruction, recreation, and amusement 
which will be sought elsewhere in vain. They repre- 
sent, therefore, for every American household the Grap- 
hic Literature of the World. 



Terms for 1872. 

Harper's Magazine, One Year $4 00 

Harper's Weekly, One Year 4 00 

Harper's Bazar, One Year 4 00 

Harper's Magazine, Harper's Weekly, and Harper's 
Bazar, for one year, $10 00 ; or any two for %1 00. 

An Extra Copy of either the Magazine, Weekly, or 
Bazar will be supplied gratis for every Club of Five 
Subscribers at $4 00 each, in one remittance; or, Six 
Copies for $20 00, without extra copy. 




Adapted to Mechanical Purposes. New York 
Beltiiig and Packing Co., 37 & 38 Park Row. 



ASPHALTE ROOFING FELT. 




A WELL test?d article of good thickness 
and durability, suitable for steep or flat roofs- can 
be applied by an ordinary mechanic or handy laborer. 
Send for circular and samples to E. H. MARTIN, 70 
Maiden Lane, and 9 Liberty Street, N. Y. 



Public Health Promoted ! Agriculture 
Benefited ! ! 

G iTx ' 8 

Patent Absorbent Closet ani Urinal. 

Two Prizes Paris Exhibition, 1867 
Silver medals awarded to this system at the Agricultu- 
ral Exhibitions of Chalons, Metz, and Rouen, May, 1868. 
It is the only system of Dry ClosetB applicable to exist- 
ng sanitary, economical, domestic, municipal, and agri- 
cultural requirements. Apply to, or address ■ 
A. 1. OSBORN & CO., 

424 w est Canal St. , New York. 



138 & 140 

Fulton Street, 

NEW YORK. 



FREEMAN & BURR. 



138 & 140 
Fulton Street, 

NEW YORK. 



CLOTHING WAREHOUSES. 

EVERY NOVELTY OF STYLE, AND TEXTURE OF MATERIAL, in SUITS, OVER- 
COATS, and CLOTHING of every description. . 



UITS, $15. 
QUITS, $20. 
QUITS, $30. 
C UITS, $40. 
C UITS, $50. 
C UITS, $60. 



SVERCOATS, 
ATS, $10. 
r\VERCOATS, $15. 

QVERCOATS, $20. 
COATS, $30. 
/QVERCOATS, $40. 



ORDERS BY LETTER PROMPTLY FILLED. Thousands avail 
SYSTEM OF SELF-MEASURE, enabling parties in any part of the country 
us with the certainty of receiving the most PERFECT FIT attainable. 

RULES FOR SELF-MEASURE, Samples of Goods, Price List 
Free on application. 



T>OYS' O UITS, $5 
T>OYS' OUITS, $8. 
TROYS' CULTS, $10. 
T)OYS" CULTS, $15. 
TROYS' QUITS, $20. 
TROYS' QUITS, $25. 

themselves of our NEW 
to order Clothing direct from 

and Fashion Sheet, Sent 



ENGINEERS, 



A. S. CAMERON & CO., 

EKS, 

WorkB, foot oi East £ 
street, New York city. 

Steam Pumps 




Adapted to every possi- 
ble duty. 
Send for a Price List. 



NOTICE, 



THE MONTREAL CITY PASSENGER 
RAILWAY COMPANY of Montreal offers the fol- 
lowing premiums for an invention by means of which its 
Cars and Sleighs can be heated with perfect safety to 
Passengers ana Vehicles: 

First Premium $100 00 

Second " 50 00 

For further particulars, apply to the Company, at its 
office, in Montreal, Canada; and all decisi ns must be 
arrived at not later than the, 10th March, 18 72. 

W. D. DUPONT, Secretary. 
Montreal, 8th December, 1871, 



PREVOST'S ELECTRO- 

Magnetic Motor Co. 

To Telegraph Co's. , Gilders, Silver Smiths, Physicians, 
Prof esBorB of Science, etc— A new recoil apparatus is pre- 
sented for electric light for light houses and public 
workB. The services ot M. Meynial, maker of mathe- 
matical instruments, and former manager of the electric 
light at the Grand Opera of Paris, are secured. Also, 
Proprietors of Prevost's new batterv, and Barjon's new 
galvanic fluid: No. 1 Battery, 6 in., $5— No, 2, 8 in., $6— 
Fluid in Carbovs, 7c. per lb. Both poBBeBB continuity, 
economy, strength, an" are odorless. Address Company, 
36 Amity Street, New York. 



AMERICAN JOURNAL OF SCIENCE 
(Founded hv Professor Silliman in 1818) ended its 
1st Series of 50 volumes as a quarterly, in 1845, and its 
2d SeriPB of 50 volumes, as a two-monthlv, in 1870. A 
Thikd Series in MONTHLY numbers commenced Jan- 
uary, 1871 Devoted to Chemistry, Physics, Geologv, Min- 
eralogy, Natural Historv. Astronomy, Meteorology, etc. 
Two volumes, of over 440 pages each.published annual] v. 
Editors and Proprietors: Professors Dana add Silli- 
man. Associate Editors: Proiessors way and Gihbs, of 
Cambridge, and Newton, Johnson, Brush nnd Verrill. of 
Yale. Subscription price, $6.00 a year, or 50 cenft a num- 
ber. A few complete sets on sale of the firBt and second 
series. AddreBS 

DANA & SILLIMAN, New Haven, Conn. 



Working Models 

And Experimental Machinery. Metal, or "Wood, made to 
order ,by J. F. WEENEB. 68 Center st. N.T. 



$21 for 85.25. The Illustrated Phren- 

oloqioal Journal a year, $3. The Christian Union a 
year, $3; two flue Oil Chromos. " Wide Awake" and "Fast 
Asleep," mounted, worth $10; and Marshall's Engraving 
of Washington, worth $5, will all be sent for $5.25, by 
S. R. WELLS, 389 Broadway, New York. Local Agents 
wanted. 

"(An nnn or more Bo ys, who are to be 
-L \J \J ^ \J \J \J the Mechanics and Engineers of the 
future, having taken their first lessons, experimenting 
with my Dollar Steam Engine, canhave a duplicate of the 
oot Lathe upon which it was perfected for $30. 

E. P. RYDER, Center & White St. New York. 



TODD & RAFFERTY, Manufacturers of 
Steam Engines, Boilers, Flax. Hemp, Tow Bagging, 
Rope and Oakum Machinery. Steam Pumps and Govern- 
ors always onhand. Also AgentsfortheNewHavenMan- 
ufactiiring Co.'s Machinists' Tools. I^"We invite espe- 
cial attention to our new, improved. Portable Steam En- 
gines. WareroomB, 10 Barclay st. ; Works, Paterson, N.J. 



5~-~ SCHLENKER'S PATENT — to 

Bolt Cutter 

New Invention. Address, 
Howard Iron Works, Buffalo.N.Y. 



Swain Turbine. 

"OurLow-Water Wheel from this on" 

WILL DO TEN PER CENT MORE WORK 
on small streams, in a dry season, than any whee 
ever invented. Gave the best results, in every respect, 
the Lowell Tests. 

For Report of tests at Lowell, with Diagrams andTa 
oles of Power address 

THE SWAIN TURBINE CO., 
North Ohelmsford 9 Mass. 




LUBRICATORS. 

DREYFUS' celebrated Self-act 
ing Oilers, for all sorts of Machinery 
and Shafting, are reliable in all seasons, 
saving 75— 95 per cent. The Self-acting Lu- 
bricator for Cvlinders iB now adopted by 
over 80 R. R. in the U.S., and by hundreds o 
stationary engines Send for a circular to 
NATHAN & DREYFUS, 108 Liberty St., N.T 



PATENT 
OLD ROLLED 
SHAFTING. 



The fact that this Shafting has 75 per cent greater 
strength, a finer finish, and is truer to gage, than any other 
in use. renders it undoubtedly the most economical. We 
are also the Bole manufacturers of the Celebrated Col- 
lins Pat. Coupling;, and furnish Pulleys, Hangers, etc. , 
of the most approved styles. Price lists mailed on appli- 
cation to JONES & LAUGHLINS, 

130 Water street, Pittsburgh, Pa. 

ZW~ Stocks of this Shafting in store and for sale by 
FULLER, DANA & FITZ. Boston, Mass 

GEO. PLACE & CO., 126 Chambers street, N.T. 



IRON PLANERS, ENGINE LATHES 
Drills, and other Machinists' Tools, of superior qual 
ity, on hand, and finishing. For Bale low. For Descrip- 
tion and Price address NEW HAVEN MANUFACTUR- 
ING CO. New Haven, Conn. 



Woodward's A PAUITCAT 

national AKvrll I CLls I ■ 

I ft ft n Working Drawings, 

I U U U $12 - p°st-p a '< 1 - 

GEO. E. WOODWARD, 

Pnblisluir, 101 Broadway, N. Y. 

Send for Catalogue of all books 

on Architecture, Agriculture, 

Field Sports and the Horse. 



ORIENT SAFETY LAMPS, 

Entirely of metal, are the only 
lamps in use which can neither break, leak, 
nor explode. Are ornamental and cheap. 
Adapted to all household uses; also, to 
stores, factories, churcheB, &c. 

AGENTS MAKE $10 A DAY 

SELLING THESE LAMPS. 

Manufactured by 

WALLACE .fc SONS, 

89 Chambers St. . New York. 



Leffel's Improved Turbine. 

NEARLY SIX THOUSAND 
of them in use; under heads from 
1<4 to 240 feet. 

t^° Send for our pamphlet, one hun- 
dred and twenty pages. 

JAMES LEFFEL & CO., 
Springfield, Ohio, and New Haven, Conn. 





IKON STEAMSHIP BUILDERS. 

NEAFIE & LEVY, 

PENN WORKS. 

MARINE ENGINES, BOILKRS. AN" BUILD 
ERB OF COMPOUND ENGINES, 

PHILADELPHIA, PA. 




REYNOLDS & CO. 

MANUFACTURE 

Screws & Bolts 

For Machinery of every variety. 

ALSO 

Bridge and Koof Bolts. 
STEEL & IRON SET SCREWS 

A specialty. Also, Small Article** 
for Patentees, in great numbers, a 1. 

No. 145 East st., New Haven Conn. 




13^" T. Y. Carpenter, Advertising Agent. Addre^ 
hereafter, Box 773, New York city. 



Fifteen Boiler Explosions 

OCCURRED LAST MONTH IN THE 
UNITED STATES, killing and maiming a large 
number of persons, and destroying valuable property 
Had the 

Harrison Safety Boiler 

been employed, instead of the dangerous flue, tubular 
and other Btyles of Steam Generators, the loss of life, 
limb and property would have been saved. 

THE HARRISON SAFETY 

is the only Bo'ler that iB perfectly safe from Disastrous 
Explosion. It is economical, easily managed, and a rapid 
steam generator. Manufactured at 

THE HARRISON BOILER WORKS, 

Philadelphia, Pa. 
JOHN A. COLEMAN, Agent, 110 Broadway, New York, 
and No. 139 Federal Street, Boston, Mass. 



CA"52S 



C^URES Cuts, Burns, Wounds, and all dis- 
J orders of the Skin. Recommended hy Physicians 
Sold by all Druggists, at 25 cts. JOHN F. HENRY, Sole 
Proprietor, 8 College Place, New York. 

MeNab&Harlin Man'f'g.Co, 

Manufacturers ot 

BRASS COCKS, CLUMBERS' BRASS WORK, 

Globe Valves, Gauge Cocks. Steam Whistles, and Water 

Gauges, Wrought Iron Pipe and Fittings, 

Brass and Composition Castings, 

NO, 56 JOHN" STREET, NEW YOEK. 




UNITED STATES AND FOREIGN SAL- 
, «,^A?.S?? T £S?' I, S R COMPANY, Manufacturers 
oi NON-CONDUCTING FELTING, (patented Oc- 
SS b , e n r ^ 5 ; J 869 ' and October 4, 18W. ReisBued September 
27, 1870.) for covering Marine, Stationary, and jTocomo- 
tive Boilers; Steam Fire Engines, Pipes, Cylinders, Vac- 
uum Pans, Water Pipes, Superheaters, Safe Filling, and 
all Heated Surfaces; particularly adapted to Hot-Bl»Bt 
Pipes. 

_ Manufactory and Office: 

° B 5»£ t8 L Y q M P J C MILLS, 
6»5 River St., Troy, N. Y. 

Improved OILER. 

Patented July 20, '69 j May 2, '71. 

No. 1, adapted to the Pocket or Sewing Ma- 
chine; No. 8, for >' owing Machines, and for 
Carpenters, Machinists, &c. Sample No. 1, ot 
mail,25c. CHAS. GOODENOITGH, Prop'r, 
41 Dey St. , New fork. 




STJAty 
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From 4 to 500 horse power, 
including Corliss Engines, Slide 
"Valve Stationary Engines, Por- 
able Engines, etc. AIbo, Circu- 
lar Saw Mills, Shafting, PulleyB, 
etc. Wheat and Corn Mills, Cir- 
cular Saws, etc. 

Send for Price List. 

WOOD & MANN, 

Steam Engine Company 

WORKS-UTICA, N. jT. 



Pbincipal office— 4£Cortlan<§t st., New York . 



STEAM PIPE AND 

BOILER COVERING. 

ECONOMY, Safety, Durability. Chalmers 
Spence Co. , ft. E. 9th St., N .Y. , 1202 N.2d Bt.St.Louis. 



UNION 



Spoke Works. 

SPOKES, RIMS, AND PLOW HANDLES. 
All goods warranted seasoned, and of the best 
quality. JOHN G. DAVIS & SON, 

Southwest cor. of Leonard and Otter sts., Philadelphia. 



Canadian Inventors, 

Cnder the new Patent Law can obtain patents on the 
same terms as citizens. 
For tull particulars address 

MUNN & CO., 
37 Park Row, New York. 




Vertical & Horizontal 

CORN MILLS. 

30-inch grinds 30 bus. per hour, 
and 20-in. 15. Price $280 and $140. 
EDWARD HARBISON , 
New Haven, Conn. 



WIRE ROPE. 

STEEL. CHARCOAL and B. B., of the very- 
best quality, suitable for Ships. Rigging, Suspension 
Bridges, Guys, Derricks, Inclined Planep, Hoisting pur- 
poses, &c. A Large Stock constantly on hand at 

JOHN W. MASON & CO.'S, 

43 Broadway, New York. 



L. L. SMITH & CO., 

Nickel Platers, 

6 HOWARD ST., New York, 

Between Elm and Centre. 



^OR SECOND HAND ENGINES AND 

BOILERS, addresB C. A. DURFEY, TitnBville, Pa. 



k est Damper Regulator for Steam 
(Boiler. Send tor Circulars. 
MURRILL & KEIZER, Bait., Md. 



is£E!L!2£Sf. Union Stone Co., 

Patentees and Manufacturers ot 
ARTIFICIAL STONE & 

EH£B¥ WHEELS 

and Artificial Stone anil Emery wheel 
Machinery and Tools Send for circu- 
lar. 29 Kilby Street. 

BOSTON, MA SS. 




STEAMDRIILS 



THE adoption of new and improved applica- 
tions to the celebrated Leschot's patent, have made 
these drills more fullv adaptable to every variety or 
ROCK DRILLING, their unequalled efficiency and 
economy are acknowledged, both in this country and 
Europe. The Drills are hullt of various sizes and pat- 
terns; WITH AND WITHOUT BOILERS, and bore at a 
uniform rote, of THREE TO FIVE INCHES PER M1N 
UTE in hard rock. Thev are adapted to CHANNELLING 
GADDING, SHAFTING. TUNNELLING, and open cut 
work: also, to DEEP BORING FOR TESTING THE 
VALUE OF MINES AND QUARRIES. TEST CORES 
taken out, showing the character of mines at any depth. 
Used either with steam or compressed air. Simple and 
durable in construction. Never need sharpening. Man- 
ufactured by 
THE AMERICAN DIAMOND DRILl, CO., 
No. 61 Liberty St., New York 



WIRE ROPE. 

JOHN A. ROEBLING'S SONS, 

MANUFACTURERS, TRENTON, N. J. 

FOR Inclined Planes, Stand ingShip Rigging, 
Bridges, Ferries, Stays, or Guys on Derricks & Cranes, 
Tiller Ropes, Sash Cords ot Copper and Iron, Lightning 
Conductors of Copper. Special attention given to hoist- 
ing rope of all kinds ior Mines and Elevators. Apply for 
circular, giving price anil other information. Send for 
pamphlet on Transmission ot Power by Wire Ropes. A 
large stock constantly on hand at New York Warehouse 
No. 117 Liberty street. 

L. W.Potid — New Tools. 

EXTRA HEAVY AND IMPROVED PATTERNS. 
T ATHES, PLANERS, DRILLS, of all sizes ; 
\_J Vertical Boring Mills, ten feet swing, and under. 
Milling Machines, Gear and Bolt Cutters ; Han* Punches 
and shears for Iron. 

On ce and Warerooms, 98 Liberty St., New York; Works 
at W orcester, MasB. 

A. C. 8TEBBINS, New York, Agent. 



American Saw Co., Hanvfacturers oT 



PAT. SOLID EMERY WHEELS AND OIL 
STONES, lor Brass and Iron Work, Saw Mills, and 
Edge Tools. NorthamotonEmery WhaelCo. Leedsjkass. 



^2v .ifttf. _ ■ /^m. 






And Perforated Circular and Long Saws. Also Solid 
Saws oi all kinds. No. 1 Ferry St., cor. Gold street. 
New York. Branch Office for Pacific Coast, No. 606 
Front street, San Francisco, Cal. 



THE BEST SAW GUMMER OUT, ONLY 
$15; Emery Grinders, at $25, $40, and $100; Diamond 
Turning Tools, $15 ; Solid Emery wheels of all sizes: The 
above standard goods are all of our own manufacture. 
Address THE TANITE CO., Stroudsburg.Monroe Co. ,Pa. 



THE " Scientific American is printed witb 
CHAS.ENEU JOHNSON & CO.'S INK. Tenth and 
J Lombard sts. Philadelphia, and 59 Gold St. , New York 
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